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FAX

TECHLAW, INC.
3115 Loma Court
Tenino, WA 98589
509-521-6693

To: Steve Trent

From: Bruce Christian

Pages: 1 A 1 5

Date: 26 November 2003 EDMC

Information Request #1

WSCF20030459-All
2gSp21)l4s10A30
WSCF20030613-All
WSCF20030757-All
W03975

Detection limits - Do I need to use the Soil High or Soil Low detection limits

Use the Soil Low detection limits.



FAX

TECHLAW, INC.
3115 Loma Court
Tenino, WA 98589
509-521-6693

To: Steve Trent

From: Bruce Christian

Pages: 1

Date: 26 November 2003

Information Request #2

WSCF20030459-All
WSCF200IW~43VAfi
WSCF20030613-All
WSCF20030757-All
W03975-All

I need a complete reference for DOE/RL 2000-60 Rev. 1

Put on CD and shipped via Federal Express on 09/29/03



FAX

TECHLAW, INC.
3115 Loma Court
Tenino, WA 98589
509-521-6693

To: Steve Trent

From: Bruce Christian

Pages: 1

Date: 26 November 2003

Information Request #5

WSCF20030459 - Metals
#WSGF20030461% b& .sa ZT

WSCF20030613
WSCF20030757

The method reported for almost all of the metal analysis does not match the analysis in the SAP
96010B versus EPA 200.8). Do the same detection limits still apply??

Yes, the same detection limits apply.



FAX

TECHLAW, INC.
3115 Loma Court
Tenino, WA 98589
509-521-6693

To: Steve Trent

From: Bruce Christian

Pages: 1

Date: 26 November 2003

Information Request #6

WSCF20030459 - rAD
WSCF20030461% K
WSCF20030613
WSCF20030757

The lab reported alpha and bet by liquid scintillation but there is no QC data present. The chain-
of-custody does not request the analysis. Do you want it validated.

No



FAX

TECHLAW, INC.
3115 Loma Court
Tenino, WA 98589
509-521-6693

To: Steve Trent

From: Bruce Christian

Pages: 1

Date: 26 November 2003

Information Request #7

WSCF20030461 - RAD-Rerun data

The lab reported americium-2419gea) as 1.88 e-010. That seems like an awfully small number.
Is it correct?

Please see data package WSCF20031181 (dated 10/17/03).



FAX

TECHLAW, INC.
3115 Loma Court
Tenino, WA 98589
509-521-6693

To: Steve Trent

From: Bruce Christian

Pages: 1

Date: 26 November 2003

Information Request #11

WSCF20030459-rad
WSCF20030-461nF~
WSCF20030613-rad
WSCF20030757-rad

I'm not seeing any tracer/carrier yield data reported by WSCF. Is it in the package somewhere
and I'm just not seeing it??

Information received from the laboratory and forwarded to Techlaw on 11/13/03



FAX

TECHLAW, INC.
3115 Loma Court
Tenino, WA 98589
509-521-6693

To: Steve Trent

From: Bruce Christian

Pages: 1

Date: 26 November 2003

Information Request #12

WSGE20030461Yl-Wet Chem I

The lab reports the fluoride RPD as 69%, but the MS/MSD RPD I calculated is just a few
percent? Did the lab run a separate duplicate?

Here is the e-mail response that Steve received from the lab.

Doris here are answers to IR #12 and IR #9.

Steve
----- Original Message-----
From: Fitzgerald, Scot L
Sent: Wednesday, October 29, 2003 1:35 PM
To: Trent, Stephen J
Cc: Trechter, John E Jr.
Subject: FW: Some more data validation questions...

Steve,

Here is the information you requested. For Item number one there are two RPDs one for the sample/dup
and one for the MS/MSD. The RPD differences would be expected under the conditions discussed below.

Scot
----- Original Message-----
From: Baird, William W (Bill)
Sent: Wednesday, October 29, 2003 12:37 PM
To: Fitzgerald, Scot L
Subject: RE: Some more data validation questions...



1. The fluoride peak was noted in the comments to have an unidentified compound possibly interfering.
The fluoride is flagged with a B and an X. The B is for the concentration being below the lowest cal std
but above the MDL, the X is for the possible interfering peak. Here is a quote of the comments:
"IC: Fluoride, nitrite-N and phosphate-P detected, but at
concentrations less than that of the lowest calibration
level. Also unknown peak potentially interfering with
fluoride, which is why matrix spike recoveries and the
relative percent difference between the sample and dup are
high. "
The MS is 127% and the MSD is 120%. This could be accounted for if the sample result was biased low
due to the possible interference.

I don't see any reference to a "few percent" in any of the comments in Labcore.

2. The MSD was not spiked (analyst error). Thus, it was not reported. If necessary, we can resurrect and
report the unspiked result which could be used as a DUP of the sample.

Bill

----- Original Message---
From: Fitzgerald, Scot L
Sent: Tuesday, October 28, 2003 3:30 PM
To: Baird, William W (Bill)
Subject: FW: Some more data validation questions...

Bill,

Can you look into these for me?

Scot
--- Original Message---
From: Neely, Michael
Sent: Tuesday, October 28, 2003 2:41 PM
To: Dale, Troy F; Fitzgerald, Scot L
Cc: Trechter, John E Jr.
Subject: FW: Some more data validation questions...

Troy/Scot:

More questions from Steve - please see below e-mail message.

Thanks,
Mike Neely
Phone: 509-373-0654
Cell: 509-528-2666
Pager: 509-373-PAGE, Extension 6730
FAX: 509-372-0456

--- Original Message--
From: Trent, Stephen 3



Sent: Tuesday, October 28, 2003 2:12 PM
To: Neely, Michael
Subject: Some more data validation questions...

Mike,

Some more questions from the validator -

1) WSCF20030461 -The lab reports the fluoride RPD as 69%, but the MS/MSD RPD calculated by the
validator is just a "few percent". Did the lab run a separate duplicate?

2) WSCF20030757 - No MSD or lab duplicate data was provided for metals analysis is it available or was
there a reason it is not presented in the data package?

Thanks in advance..

Steve
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Date:
To:
From:
Project:
Subject:

17 November 2003
Fluor Hanford Inc. (technical representative)
TechLaw, Inc.
200-PW-2/200-PW-4 OU - Borehole Soil Sampling
Semivolatile - Data Package No. WSCF20030461 (SDG No. 30461)

INTRODUCTION

This memo presents the results of data validation on Data Package No. 30461
prepared by WSCF. A list of samples validated along with the analyses reported
and the method of analysis is provided in the following table.

Sample ID Sample Media Validation Analysis

B1 6RX8 4/4/03 Soil C See note 1

B1 6RX9 4/4/03 Soil C See note 1
1-Semivolatiles by 8270B; TPH-G and TPH-D by 8015.

Data validation was conducted in accordance with the FHI validation
statement of work and the 200-PW-2 Uranium-Rich Process Waste Group
Operable Unit RI/FS Work Plan and RCRA TSD Unit Sampling Plan (DOE/RL-
2000-60, Rev. 1, December 2000). Appendices 1 through 6 provide the
following information as indicated below:

Appendix
Appendix
Appendix
Appendix
Appendix
Appendix

1.
2.
3.
4.
5.
6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Documentation Requested by Client R

DATA QUALITY OBJECTIVES

0 Holding Times/Sample Preservation

Analytical holding times were assessed to ascertain whether the holding
time requirements were met by the laboratory. The holding time
requirements are as follows: Samples must be extracted within 14 days of
the date of sample collection and analyzed within 40 days from the date of
extraction.
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If holding times are exceeded, but not by greater than two times the limit,
all associated sample results are qualified as estimates and flagged "J" for
detects and "UJ" for non-detects. If holding times are exceeded by greater
than two times the limit, all associated detectable sample results are
qualified as estimates and flagged "J" and all non-detects are rejected and
flagged "UR".

All holding times were met.

* Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and
analysis. At least one acceptable method blank analysis must be conducted
for every 20 samples. No contaminants should be present in the method
blank. Analytical results for analytes present in any sample at less than five
times the concentration of that analyte found in the associated blank are
qualified as non-detects and flagged "U". Common laboratory contaminants
present in samples at less than ten times the concentration of that analyte
found in the associated blank are qualified as non-detects. If a sample result
is less than the CRQL and is less than five times (or less than ten times for
lab contaminants) the highest associated blank result, the sample result
value is raised to the CRQL level and qualified as undetected "U".

Due to method blank contamination, all diethylphthalate results were
qualified as undetected and flagged "U".

All other method blank results were acceptable.

Field Blanks

No field blanks were submitted for analysis.

0 Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike

Matrix spike/matrix spike duplicate and blank spike sample analyses are used
to assess the analytical accuracy of the reported data. Matrix spike/matrix
duplicate results are used to assess the effect of the matrix on the ability to
accurately quantify sample concentrations. Matrix spike/matrix spike
duplicate analyses are performed in duplicate using five compounds for
which percent recoveries must be within a range of 50-150% or within
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laboratory control limits. If spike recoveries are outside control limits,
detected sample results less than five times the spike concentration are
qualified as estimates and flagged "J". Undetected sample results with
spike recoveries outside control limits are qualified as estimates and flagged
"UJ". Sample results greater than five times the spike concentration require
no qualification.

All matrix spike/matrix spike duplicate and blank spike results were
acceptable.

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for
individual samples. Matrix-specific surrogate compound recovery control
windows have been established by the EPA CLP program. If two surrogates
of the same class of compounds (base/neutral or acid) are out of control
limits, all associated sample results greater than the contract required
quantitation limit (CRQL) are qualified as estimates and flagged "J". Sample
results less than the CRQL and below the lower control limit are qualified as
estimates and flagged 'UJ". Sample results less than the CRQL with
recoveries above the upper control limit require no qualification. If a
surrogate recovery is less than 10%, detects are qualified as estimates and
flagged "J" and nondetects are rejected and flagged "UR".

Due to the lack of a surrogate analysis, all TPH-gasoline results were
qualified as estimates and flagged "J".

All other surrogate results were acceptable.

* Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-
specific information on the precision of the method for specific target
compound classes. Precision is expressed by the relative percent difference
(RPD) between the recoveries of duplicate matrix spike analyses performed
on a sample. Samples results must be within RPD limits of +/-35%. If
RPD values are out of specification and the sample concentration is less
than five times the spike concentration, all associated detected sample
results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the
spike concentration, no qualification is required.
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All MS/MSD RPD results were acceptable.

Field Dunlicate Samoles

No field duplicate results were submitted for analysis.

e Analytical Detection Levels

Reported analytical detection levels are compared against the target
quantitation limits (TQL's) to ensure that laboratory detection levels meet
the required criteria. All results met the analyte specific TQL.

e Completeness

Data package No. 30461 was
completeness. Completeness
to be valid (i.e., not rejected).

submitted for validation and verified for
is based on the percentage of data determined
The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to method blank contamination, all diethylphthalate results were
qualified as undetected and flagged "U". Due to the lack of a surrogate
analysis, all TPH-gasoline results were qualified as estimates and flagged
"J". Data flagged "J" is an estimate, but under the FHI validation SOW, the
data may be usable for decision-making purposes. All other validated results
are considered accurate within the standard error associated with the
methods.

REFERENCES

FHI, Contract #20266, Validation Statement of Work, Fluor Hanford
Incorporated, July 7, 2003.

DOE/RL-2000-60, Rev. 1, 200-PW-2 Uranium-Rich Process Waste Group
Operable Unit RI/FS Work Plan and RCRA TSD Unit Sampling Plan,
December 2000.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the
FHI validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not
detected in the sample. The value reported is the same
quantitation limit corrected for sample dilution and moisture
content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not
detected in the sample. Due to a minor QC deficiency identified
during the data validation, the associated quantitation limit is an
estimate.

J - Indicates the compound or analyte was analyzed for and detected.
Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected,
and due to an identified major QC deficiency, the data are
unusable.

UR - Indicates the compound or analyte was analyzed for and not
detected in the sample. Additionally, the data is unusable due to
an identified major QC deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated
value. The data may not be valid for some specific applications
(i.e., usable for decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may
not be valid for some specific applications usable for decision-
making purposes).

0000C6



Appendix 2

Summary of Data Qualification
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SEMIVOLATILE DATA QUALIFICATION SUMMARY

000008

SDG: 30461 REVIEWER: DATE: PAGE 1 OF 1
TLI 11/17/03

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

TPH-G J All No surrogate
analysis

Diethylphthalate U All Blank
contamination



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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SEMIVOLATILE ANALYSIS, WATER MATRIX, (UG/KG)

Project: FLUOR-HANFORD
Laboratory: WSCF
Case: ISDG: WSCF20030461

Page_1_ of_3

Sample Number B16RX8 B16RX9
Remarks
Sample Date 4/4/03 414103
Analysis Date 4/18103 4/22/03
Semivolatile (8270B) TQL Result Q Result Q Result IQ Result Q
1,2,4-Trichlorobenzene <310 U <310 U
1,2-Dichlorobenzene <380 U <370 U
1,3-Dichlorobenzene <340 U <330 U
1,4-Dichlorobenzene <330 U <330 U
2,4,5-Trichlorophenol <710 U <76.0 U
2,4,6-Trichlorophenol <71.0 U <69.0 U
2,4-Dichlorophenol <85.0 U <83.0 U
2,4-Dimethylphenol 1<71.0 U <69.0 U
2,4-Dinitrophenol <710 U <230 U
2,4-Dinitrotoluene <71.0 U <69.0 U
2,6-Dinitrotoluene <71.0 U <69.0 U
2-Butoxyethanol <110. U <100 U
2-Chloronaphthalene <85.0 U <83.0 U
2-Chlorophenol <160 U <150 U
2-Methylnaphthalene <190 U <190 U
2-Methylphenol <71.0 U <69.0 U
2-Nitroaniline <71.0 U <69.0 U
2-Nitrophenol <180 U <180 U
3 & 4-Methylphenol (total) <120 U <120 U
3,3-Dichlorobenzidine <85.0 U <83.0 U
3-Nitroaniline <71.0 U <69.0 U
4,6-Dinitro-2-methylphenol <710 U <690 U
4-Bromophenyl-phenyl ether <71.0 U <69.0 U I
4-Chloro-3-methylphenol <71.0 U <69.0 U I
4-Chloroanaline <99.0 U <97.0 U I
4-Chlorophenyl-phenyl ether <71.0 U <69.0 U
4-Nitroaniline <260 U <260 U
4-Nitrophenol <690 U <670 U
Acenaphthene <71.0 U <69.0 U
Acenaphthylene <85.0 U <83.0 U
Anthracene <71.0 U <69.0 U

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize miss-interpretation of results. All other qualifiers shown were applied during validation.



SEMIVOLATILE ANALYSIS, WATER MATRIX, (UG/KG)

Project: FLUOR-HANFORD
Laboratory: WSCF
Case: ISDG: WSCF20030461

Page_2_ of_3

Sample Number B16RX8 B16RX9
Remarks
Sample Date 414/03 4/4/03
Analysis Date 4/18/03 4122/03
Semivolatile (8270B) TQL Result Q Result Q Result Q Result Q
Benzo-a-anthracene <71.0 U <69.0 U
Benzo-a-pyrene <71.0 U <69.0 U I
Benzo(b)fluoranthenek <71.0 U <69.0 U
Benzo(g,hl)perylene <71.0 U <69.0 U
Benzo(k)fluoranthene* <71.0 U <69.0 U
bis(2-Ethylhexyl)phthalate 620 <580 U
Bis(2-Chloro-1-methylene) <270 U <260 U
Butylbenzylphthalate <71.0 U <69.0 U
Carbazole <85.0 U <83.0 U
Chrysene <71.0 U 1<69.0 U I
Di-n-butylphthalate <92.0 U <90.0 U
Di-n-octylphthalate <71.0 U <69.0 U
Dibenz(a,h)anthracene <71.0 U <69.0 U
Dibenzofuran <71.0 U <69.0 U

O Dlethylphthalate 1100 U 1000 U
O Dimethylphthalate <71,0 U <69.0 U

Fluoranthene <71.0 U <69.0 U
0 Fluorene <71.0 U <69.0 U

Hexachlorobenzene <71.0 U <69.0 U
Hexachlorobutadiene <390 U <380 U
Hexachlorocyclopentadiene <330 U <330 U
Hexachloroethane <500 U <490 U
Indeno(1,2,3-cd)pyrene <71.0 U <69.0 U
Isopherone <71.0 U <69.0 U
N-Nitroso-di-n-propylarmine <71.0 U <69.0 U
N-Nitrosodiphenylamine <71.0 U <69.0 U
Naphthalene <300 U <300 U
Nitrobenzene <280 U <270 U
Pentachlorophenol <320 U <310 U
Phenanthrene <71.0 U <69.0 U
Phenol 330 <110 U <100 U
Pyrene <71.0 U <69.0 U
Tri-n-butylphosphate 330 94.0 100
bis(2-Chloroethyl)Eth <260 U <260 U I I I
bis(2-Chloroethoxy)methane <120 U <120 U

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize miss-interpretation of results. All other qualifiers shown were applied during validation.



SEMIVOLATILE ANALYSIS, WATER MATRIX, (UGIKG)

Project: FLUOR-HANFORD
Laboratory: WSCF
Case: ISDG: WSCF20030461

Page_3_ of_3

Sample Number B16RX8 B16RX9
Remarks
Sample Date 4/4/03 4/4/03
TPH TQL Result Q Result Q Result Q Result Q
Kerosene 5000 <4200 UJ <4200 U
TPH-Diesel 5000 7800 J <4200 U
TPH-Gasoline 5000 <250 UJ <250 UJ E±

C
C
C
C

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize miss-interpretation of results. All other qualifiers shown were applied during validation.



WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample# Client ID CAS # Test Performed Matrix Method RQ Result
W3000159 BIOHX. GPP 7440-50- Copper by IC-MS SOLD LA-505-412 12.S
W030000159 816RX GPP

wo 66:W:15 16@e aPP
W030000159 B16RXB GPI,

7439-92-1

7439-96-6

7439-97-6
WO3SOl59 8l 6Axs8 GPP 7439-984

W030000159 B16RX8 GPP 7440-02-0

Wo3090153 s16RX8 . UP! 782-494

Wo30000159 B16RX GPP 7440-22-4

wdad0ddtsa BIORX! GPP *~ 7440-26-0
W030000159 B16RX8 GPP 7440-29-1

W630000159 8101KB . PP.. 7440-61-I

WO30000159 B16AX8 GPP 7440-62-2
*030000159 B161X1G.740666

WO30000159 16RXg GPP TPH-G

W030000159 B16RXB GPP ETC

C WO$0000169 BISIIXti epp: ET.C.
W03000159 B16RXB GPP PU-239/240

~4W30009 16Risxs aPP 120-82-1

W030000159 816RX8 GPP 95-50-1

Wosloo015s B1sAXa. app 541-73-1

W030000159 B1 6RXS GPP 106-46-7

W030000155. aianxo .GPP : -.- 4

W030000159 816RXB aPP 88-06-2

woiooooib6 6 1Sak8 GP 120-83-2

W030000159 1GRX8 GPP 105-67-9

WO300l015 416RX8 GPP 81-285

Lead by ICP-MS SOLID LA-505-412 2 80

*.Mdngarins by lOP' IS .1. ..A-S..412 43..

Mercury by ICP-MS SOLID LA-505-412 U < 0.0486

:Myb ky-MS SOLD L4-505241 2 E,4

Nickel by lCP-MS SOLID LA-505-412 6 25

S..niJ ern R by -M SOLiD EA-550$-412 EU < 1.46
Silver by ICP-MS SOLID LA-505-412 0.118

Thalliun by lOP-MS SOLD
Thorium by ICP-MS SOLID

LA-05-412*
LA-505-41 2

0121
2 41

Vanadium by ICP-MS SOLID LA-505-412 104

Ziti by IC-MS SOliD K A$. -42

Total Pet. Hydrocarbons Gas SOLID NWTPH

Pu-23SbyAEA SOLID .A-508-471

Pu-238 by AEA Total Cntg Error SOLID LA-509-471

Pu-239/240 AEAT7taI Ctt Err SOLID LA-508-471

Pu-239/240 by AEA SOLID LA-SOB-471

58.8

U < 250

S0..0380

120

100

U 8.908-03
bso LA oJ -523-456 0 < 31c

1,2-Dichlorabenzene (SV) SOLID LA-523-456 U < 380

I,3-Ociuhkrobenre ~ SOLID .A-52-466 < 34(j

1,4-Dlchlorobenzene ISV) SOLID LA-523-456 U < 330
2,4,0-tlchlorophenot SOLID .LA-523-456 :0 <.. 710

2,4,6-Trichlorophenol SOLID LA-523- 456 U < 71.0

2,44hchlorophenol SOub LA-&23-455 IS < 95 0
2,4-Direthylphenol SOLID LA-523-456 U < 71.0

2,4-irfraphenol SCUD 1A-823-456 0 < 71 p

Group #: WSCF20030461

Unit DF MDL Analyze Sample Receive
Q 4.94 o4/1ihs 04/04/03 <14/04/03

ug/g 0.49 0.58 04/15/03 04/04/03 04/04/03

g/g 4.s :1 5 04/1/03; 04/0403 04[04(03

ug/g 049 0.049 04/15/03 04/04103 04/04/03

ugg 4.86 :j 5 04/15/03 04/0/03 04/04/03

ug/g 0.49 0.24 04/15103 04/04/03 04/04/03

ug/g 4.86 1- . 04115/03 ;04 4/03 04/04/03

ug/g 0.49 0.097 04/15/03 04/04/03 04/04/03

ug/g 0 49 0.049 04/15/03 04)04/63>04/04/03
ug/g 0.49 0.097 04/16/03 04/04/03 04/04/03

jg/g 4.86 0.49 .: 04/15/03 04204/03:04044/03
ug/g 4.86 1.9 04/16/03 04/04/03 04/04/03

g 4,6 1 & 41/ 04/04/03 04/04/03

ug/kg 2.5e+02 04115/03 04/04/03 04/04/03

pCu/g .066 04/17/03 b404/03:.0404/03

% 0.0 04/17/03 04104/03 04/04/03

96 0. 04/17/03 04)04/03 04/04/03

pCl/g 0.066 04/17/03 04/04/03 04/04/03

ag/kg 1.00 3-1+ i02 64118/o3 04304/0W 04/04/03
ug/kg 1.00 3 . e + 02 04(18/03 04/04103 04/04/03

g/kg 1,00 3,4c+,02 04/18/03 04/04/03 04/04/03

ug/kg 1.00 3.3e+02 04/1/03 04/04/03 04/04/03

ag/kg 1 .00: : 7.10 +02. 04/1/03 Q4jQ4/Q3 04/04/03

ug/kg 1.00 71 04/18/03 04/04/03 04/04/03

ig/kg 1.00 85 04/18/OS 04/04/03 04/04/03
ug/kg 1.00 71 04/18/03 04/04/03 04/04/03

Utg/kg 100 7 +102 ::0411/03 04/04/03 04/04/03

MJL=Minimum Detection tmilt B - The analyte < the RDL but > = the IDL/MDL (Inarganfol

RQ=Result Qualifier J - Estimated Value

X - Other flags and note; described in the comments/narrative.
DF=Dilution Factor
* - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols

Report W004Iver. 5.1
Ground Water Protection Program

E - Analyte is an estimate, has potentially larger errors

U - Analyzed for but not detected above limiting criteria.

Page 5
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WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample # Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive
w930000159 6151X9 .PP 12114<2 . 40initr16100rn. SOUP LA-$23-456 ) . 71- . pg/kg o1.r 71 04/18/03 04d04/(f 04/04/03

W030000159 616RX9 UPP 606-20-2 2,6-Dinitrotoluene SOLID LA-523-456 U < 71.0 ug/kg 1.00 71 04/18/03 04/04/03 04/0403

W730000t5g .. 16fX$ 0 .P -7-2 2-h,/oiyethanil SOLD LA5450 U < 110. g/kg io lie +o2 o4/e)40 64j7/0 :04,04,03

W030000159 B16RXS GPP 91-58-7 2-Chloronaphthalena SOLID LA-523-456 U < 85 0 ug/kg 1.00 85 04/19/03 04/04/03 04/04/03
tfo30000;59 $1GHK8 .GP4. 9547.. 2-Chlorop~henot : :tV:souD LA-52n-4se V < 160 uxgr/k . 1.00 1.Ge +02 o/i/i o4/641o& 04/04/03
W030000159 B16RXO GPP 91-57-6 2-Methyinaphthalene SOLID LA-523-456 U < 190 ug/k g 1 00 1 Se+

0 2  04/18/03 04/04/03 04/04/03

WO3000'159 B16L8 GPP $$-48. 2I -Yiphi SOLID LA..52-4S: U < 71 . ug"kg 1 00 71.. : :4/18/03 04/04/03 4104?03

W030000159 HiSRX UP? 8B-74-4 2-Nitroanilmne SOLID LA-523-456 U <c 71.0 pg/kg 1.00 71 04/18/03 04/04/03 04/04/03
~o300oo169 B16RX8 Gp$ 8+76-5 J2-N'trophnoo SOLI . LAA23456 U < 10 . !g/kg 1.00 1, +1 3 04/04/: 04,04/03

W030000159 B16RX8 UP? 108-39-4 3 & 4Methylphenol Total SOLID LA-523-456 U c 120 ug/kg 1.00 1.2e +O2  04/198/03 04/04/03 04/04/03
w301 8$ ( . .. 91-04-1 . ,'-Gihlob de7 00A2 -418/03 04104/03 )4/04/03
W030000159 B16RX8 GPP 99-09-2 3-Nitroanlline SOLID LA-523-456 U < 71.0 ug/kg 1 00 71 04/18/03 04/04/03 04/04/03
w0300O00|-1. B1$RXB GPP 534-52-1 4.6Dinto-29nethylph.no 501L1D LA§S23-46 17..: : 7:t 10: ug/kg 1..00 K 7,tW+P2 >94/1/0S 04204/03 04/04/03
W030000159 9168X8 GP? 101-SS-3 4-8ronmphanyl-phenylether SOLID LA-523-466 U < 71.0 ug/kg 1 00 71 04/18/03 04(04/03 04/04/03
w0300001$&.316RX0 Gpp: K :6 4-Ciloro-3-mqtiylphnol .:. . Qf. IA$23-456 .1 < .71 ~0 . g/kg 1 00 :: :.71>* 04/1 stoa 04>04/03 b4/&460
~030000159 B16RX(9 GP? 106-47-8 4-Chloroaniline SOLID LA-523-456 U < 90.0 ug/kg 1.00 99 04/18/03 04/04/03 04/04/03

en~-plsryleher. 04180 o4/04/&3 .04/04/03

030060169 8161K : GP: 700,-72-3 4-Chjicroph -SauD:. [A-523-456 1) <: 7/10 . g/kg 1.o 71 - 4

W030000159 816nX9 GPP 100-01-6 4-Nitroanlline SOLID LA-523-456 U < 260 ug/kg 1.00 2 e+02 04/18/03 04/04/03 04/04/03
.3005906X GPP 100-02-7 . :4-Nitrpphernol $ SLE. LA-523-456 U C 690 .ug/kg v0oO Ct 9+5/2 04/18/03k (4/04/3..04/04/03

'd:. .8110( 7UP?' .41

03000159 B16RX8 GPP 83-32 9 Acenaphthene SOLID LA-523-456 U < 71.0 ug/kg 1.00 71 04/18/03 04/04/03 04(04/03

B-iG- $SLID LA-23-450 U < 9.0 pg/kg 00 86 04/18/03. 04/04/a 04(04/03
W030000159 B16XC UP? 120-12-7 Anthracene SOLID LA-523-456 U c 71 0 ug/kg 1.00 71 04/18/03 04/04(03 04/04/03
wo3000o1 69 BiqiXa. GPP- . 5$-5$23 B* nzK: len6i ra:ene SOLID .LA-523-4S6 U <c 71t0 ugk 07 41/3 04/04/03 0/40

..................................................................... gk

W030000159 B161X8 GP? 50+32-9 Bnzo(anpyrene SOLID LA-523-456 U < 71.0 ug/kg 1.00 71 04/18/03 04/04/03 04/04/03
WO30000159 B16RXB GPP .206-99-2 4-zoflurnthene SOLID LA-523-456 v 71 .0 pg/kg 1-00 71 04118/03 04/04/03 04/04(03
WO30000159 B16RX8 GPP 191-24-2 Benzog,hjilperylene SOLID LA-523-456 U < 71.0 ug/kg 1.00 71 04/18(03 04/04/03 04/04/03

W030000159 B16RX8 GPP 207-08-9 Aenaik1 rithene SOLID LA-523-4560 < 71.0 ug/kg 1.00 71 04/11/03 0410403 04/04/03

MDL =MI nMuni Detection Limit
RQ=Result Qualifier

B - The analyte < the RDL but > = the IDL/MDL (inorganic)

J - Estimated Value

X - Other flags and notes described in the comments/narrative.

E - Analyte is an estimate, has potentially larger errors

U - Analyzed for but not detected above limiting criteria.

DF= Dilution Factor
* - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols

Report W004Iver. 5.1
Ground Water Protection Program Page 6
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WSCF
ANALYTICAL RESULTS REPORT

00

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample# Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive
Wo3000010 B16AXE P 117+817 Ole (2Ethylhexyll phthalte ib.LD LA-52$-456 J 620 ug/g 1 00 6.9c+02 04118/03 04/04(03 04/04/03
W030000159 B16RXB GPP 108-60-1

WO30000l159 fiI6RXS GPP . $6-/
W030000159 B1IRXA GPP 86-74-8

W03000016i9 BlSRXS GPP 210-01.8
W030000159 B16RXB OPP 84-74-2

W030000159 B16RXO

WO30C1 P1AX8 .:
W030000159 B16RXBS

W030000159 B16RX8

W030000159 816RXB

W030000159 B16RX8
wO$0o169 B1680

1Z030000159 BISFRXO

CwO:3:D159 B16RX8

WO306 it. 9 - 18

Aw,730000 15 9 131 61X8

W030000159 816RXB

WD3000369 16R8)1

WO30000159 B16RXB

W030000159 816RX88W030000159 B168X8

GPP 117-84-0
G3PP 53-70-3

Opp 132-64-9

apP 84-66-2
GPP :3-18

GPP 206-44-0

GPP aO-7a-7

OPP 118-74-1

GPP 77-47-4

Gpp 67+*2-I

GPP 193-39-5

GPP 7 -.

GPP 621-64-7

GPP .86-30-6

GPP 91-20-3

Gpp 87-86-5
Gpp: 85-01-
Gpp 100-95-2

W0O0001S§9 .H1SRXS aPP

Bie(2-Chloro-1-methylenel

Autylbentylphhlate ::

Carbazole

Chryseni

Di-n-butylphthalate
Pibn-datylphthacen

Dibenz~a,hlanithracane

SOLID LA-523-456 U

SOLID. V LA-523-4$6 0
SOLID

SO LI

SOLID

SOLID.

SOLID

LA-523-456 U
LA-5423 U
LA-523-456 U

LA-523-4b6 U

1-A-523-456 U

Olbontof ran SOLID LA-623-450 U

Diethylphthalate SOLID LA-523-456 B

Oimqthylpbtbsate $OLIQ LA-623-45 0 U

< 270 ug/kg

< 70 rig/kg

< 85.0 ug/kg

< 71:0 g/kg.

< 92.0 ug/kg

< y71 0 rig/kg
< 71.0 ug/kg

1.10e+03Uug/kg

< 7l.O rg/kg
Flucranthene SOLID LA-523-456 U < 71.0

oene SOLID>LA.K234S0 U < 71

Hexachlorobenzene SOLID LA-523-456 U < 71 0
:.:..HcchIo6obutadmMn :.q 0.~ Lio .A-52 -456 ' 30

Hexachlorocyclopentadiene SOLID LA-523-456 U < 330

?lbIacnloroetnsne : L .DLA-523458:U <c 500
Fndeno(1,2,3-cd)pyrene SOLID LA-523-456 U < 71 0
ISophorone :. 1 : : OLID. E 23-45 u < -0

N-Nitrosao-di-n-propylamlne SOLID LA-523.456 U < 71.0
N-Nit d I yIn : ::. . SOUD LA-523-4$0 I < 71Q

Naphthalene SOLID LA-523-456 U < 300
Nitb.nze....OLPO LA-52-456 U 280

Pentachlorophenol SOLID LA-523-456 U < 320
Pheflan0rbnp SOLID 5LA-523-456 U < 71-9<
Phenol SOLID LA-523-456 U < 110

ug/kg

uig/kg

rig/kg

ug/kg
ug/kg

ug/kg

rig/kg

rig/kg
ug/kg

ig/kg

ug/kg

ug/kg
ug/kg

ug/kg
rig/kg

.bO 2.le+02 04/18/03 04/04/03 04/04/03

1:00: 71 04// 040403 04/04/03

1.00 85 04/18/03 04/04/03 04/04/03

S71::1 04/18103 04/4 W63 P/04/03

1.00 92 04/18/03 04/04/03 04/04/03

1 oL 1 04/18/03 0404/03 04/04/03

1 00 71 04/18/03 04/04/03 04/04103

1.0 71 04318/03 04)04/03 &sbo4403

1.00 2.0e + 02 04/18/03 04/04/03 04104/03

1:00 71 , 04/18/03 04/04/03 040403

1.00 71 04/18/02 04/04/03 04/04/03

2.00 71 04/18/l304/04/03 04/04/tf

1.00 71 04/18/03 04/04/03 04/04/03

1.OO 3-Pe.+02 .04/18/03 :04/04/03 04(04/03
1'.00 3.3e + 02 04/18)03 04/04/03 04/04)03

1.00 5,Os +02 04)18/03 .04/04/ . 04/0410$
1 00 71 04/18/03 04104/03 04/04/03

1 00 71 04/18/03 04/04/0W Q4/04/03

1.00 71 04/18/03 04/04/03 04/04/03

1.00

1,00
120-00-0 Pyren : -: . SaL' .. LA-523-45$ U < *7iiv ug/kg . .00

7j1 .Q4/18/tl 04/04io3 04/04)03

3.0c+02 04/18/03 04/04/03 04/04/03

2e +02 04/18/03 04/04/0x 04/ 4703

3.2e+02 04/18/03 04/04/03 04/04/03

71 04/18/03 04/04/03 04/04/03

1,1e+02 04/18/03 04/04/03 04104/03

71.04/18/03 04/04/03 04;0403

MDL =Minimuni Detection Limit 8 - The analyte C the RDL but > = the JDL/MDL (inorganic)

RQ=Result Qualifier J - Estimated Value

X - Other flags and notes described in the comments/narrative.
DF=Dilution Factor
' - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols
Report W004/ver. 5.1
Ground Water Protection Program

E - Analyte is an estimate, has potentially larger errors
U - Analyzed for but not detected above limiting criteria.

Page 7



WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

wSCF
Sample # Client ID CAS # Test Performed Matrix Method R

WPt00RX8. GPP 12073+ tn-n-btitIphosphate SOD: LA-2 -45 J

W030000159 B16RXB GPP 111-44-4 bisI-2-Chloroethyl)Eth SOLID LA-523-456 U
W.......7Q30918S :fRXS GPP : 111i bis(2-ChIometroxcyrnthan soLib LA-523-456 U
W030000159 B16RX8 GPP 13966-29-5 U-234 by AEA SOLID LA-508-471
W300wt159ai1ytxa .:>PP. ETC . -2-4Sby AEA Total Vntg Enrw SOLID LA-$08-471

W030000159 B16RX8 GPP 15117-96-1 U-235 by AEA SOLID LA-508-471
W040000159. BIAX1 GPP _ E.T.C U-fl5 by A total Cntg Erinr sOto :: 5 Q 471

W030000169 B16RX8 GPP 24678-82-8 U-238 by AEA SOLID LA-508-471
W o3000159 816RX8 aP' ET.C U-2$8.by AEATotaI Cntg Eror SOLID. ::LA4o-47 :L

W030000159 818/RX8 - GPP 75-35-4 1.1-Dichloroethene SOLID LA-523-455 U
WO30b00tS9::188X P >app- i-Bmno souo LA-S23-456

W030000159 8168X8 GPP 71-43-2 Benzene SOLID LA-523-455 U
W030000159 016fl48 aPP IOS-90-7 Chlqrobenzen6 S0LID LA-523-465 U1
WO30000159 B16RX8 GPP 108-88-3 Toluene SOLID LA-523-455 U
Wo$icPOI59 *OiRXs OPP 7S-01-8 Tdqloroethene SOLiD LA-52l-455 L/
W3000159 B16RX8 GPP 8008-20-6 Kerosene SOLID NWTPH U
Wo300w159 810/08 apP 68478-34-S Total Pet. Hydrorbons Dieel SOLID NWTPl J:

W030000159 816RXB GPP 84-15-1 ortho-Terphenyl SOLID NWTPH
Oosooo1o9 816RX0 GPP 7664-4t-t.: Ammjonia (Ni tby IC SOLi; LA-S *4Ol

W030000160 Bi6RX9 GPP 57-12-5 Cyanide by Midi/Spectrophotorn SOLID LA-695-402 U
WO3000160 -B168XW GP :.- Percent Sblikp SLD L4942

W030000160 B16RX9 OPP PH pH Soil and Waste Measurement SOLID LA-21 2-411

WO300 O 161X iPP.. 12587-46I Atpha7y liqjid scIntillation SOLID LA-t500-421
W0300001 60 B1 GRX9 GPP Aloha error iy LC qol ID LA-58l421

W0300001 60 1s . $Ax9

W030000160 816RX9

WO00001 $0 B16)X9

P 12587-4-2 Dtt yiui4 d spintl~ltin~ : SOLID 1A-508-421. -

GPP Beta error by LC SOLID LA-508-421

aPP 440-51-2 2-<rhrnet In .: SOLIa Organics

Q Result Unit DF MDL AnalyzeSample Receive
94-0 ug/kg 1.00 :71 04/18/03 04/04/03 04/04/03

< 280 ug/kg 1.

<:: 120 ./tg .1
3.60 pci/g

220 %6

0 420 pCi/g

00 2.6e +02

00 t.Ze+02

0.099

0.

0.093

380 % -0,0

28.0 pCI/g 0,067

- 18>0 lb 0.10
< 2.10 ug/kg 100 2.1

< 21.0 ug/kg I 00 21

< 2.10 ug/kg 1.00 2.1

< 2.10 ug/kg 1.00 2.1

< 2.10 ijg/kcg 1 00 0
< 4204+03 Lsg/kg 1 00 4 2e +03

<80e+03 ug/kg 1 00 4.2e + 03
2.00e+04 ug/kg 1.00 2. e+02

8.79 ug/g 50.00. 0.20
< 0.200 mg/kg 0.99 0.20

94.1 % 0.0
9-59 pH 0010

12-0 pCi/g . 1/0
50.0 % 0.0

35 0 pCig 3.4
31 0 % 0 0

ts30.+Q4 ug/kg S04t+0

04/19103 04/04/03 04/04/03

04/1/03 04/0403 /04103

04/28/03 04/04/03 04/04/03

.04/28/03 04)4 4/03

04/28/03 04/04103 04/04/03

04/29/na 04/04/09 04/04/03

04/28/03 04/04/03 04/04/03

042I8/03 0410403 04/04/03

04/16/03 04/04/03 04/04/03

:04/)lP3 04/04/03 b4i04noa
04/1/03 04/04/03 04/04/03

:04/16/0...4.4.. 44.

0411 04/04/03 04/04/
04/16/03 04/04/03 04/04/03
u 4163 04/0410.:94/04/3

05/01/03 04/04/03 04/04/03

0/01/03 :4/04.3: 04/04/03
05/01/03 04/04/03 04/04/03

04/1/:03 G4/04/03 04/04/03

04/12/03- 04/04/03 04/04/03
04/2203> 04/04/03 04/04/03
04/22/03 04/04/03 04/04/03

04/09/03. 04/04(03 04/04/03
04/09/03 04/04/03 04/04/03

04/09/03 04/04/03 04104103

04/09/03 04/04/03 04/04/03

MDL=Minimum Detection Limit a - The analyte < the RDL but > = the IDL/MDL (inorganic)
RQ=Result Qualifier J - Estimated Value

X - Other flags and notes described In the comments/narrative.

DF=Dilution Factor
* - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols

Report W004/ver. 5.1
Ground Water Protection Program

E - Analyte is an estimate,. has potentially larger errors

U - Analyzed for but not detected above limiting criteria.

Page 8
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WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample # Client ID CAS # Test Performed Matrix
W030000160 B1611)Z9 GOP: 7440-2S-1.. Thonum by ICIMS SOLID
W030000160 B16RX9 OPP 7440-61-1 Uranium by ICP-MS SOLID
Wo30000160 1i X9fifo: OPP 7440-62-2 VaIin byCPMS SCUD
W030000160 816RX9 GPP 7440-66-6 Zinc by ICP-MS SOLID
W030000160 Q16RX9 GTP rPi-G Total Pet. Hydrocarbons Gs SOID
Wo30000160 816fX9 PP 13981-16-3 Pu-238 by AEA SOLID
W3000i I6 .6X GEiC P-239.b AEATot alg Error SOLID
WO30000160 B16RX9 OPP ET.C Pu-239/240 AEA Total Cntg Err SOLID
WO30000 0I6RX9 P-239/240 4 y ...

W030000160 B16RX9 GOP 120-82-1 1.2.4-richlorobenzene SOLD

W o30000160 B16RX9 95.30.1 Opp12 i horob enzenA YsVV sU:lo
Wo3000016 O 91oXB GPP 541-73-1 1,3-Dichlorobenene SOLID
WO30000160 B16RX9 Gpp . 106.54 1.4-ichlorovenre lSV SOLID
WO30000160 BlOAX9 GPP' 95-95-4 2,4.S-Trdchlorophenol SOLID
Wo 160 io 816 ..X .GPP

0 W030000160 B16RX9 OPP

W"3000.160 816X. cPP

0 W030000160 816RX9 GP

Wo300Cie6 B16RX9 GPP

WO30000160 B16RX9 GPP

W30000160 B16RX9 Opp

W030000160 216RX9 GPP

w0000lO0 g:16xD : P

en

Method RQ Result Unit DF MDL Analyze Sample Receive
2A-505-42. 2.73 Wfg. : 0!48 0,09 04,1r/o3 64/04/03 94104/03

LA-505-41 2 130 ug/g
LA-508.412 -10 z ugfg

4.79

4:79

L.A-50-412 57.3 ug/g 4.79

NWTPH2 <: 250 u/g
LA-508-471 U 0.0200 pci/g

LA -509.471. . 760le >%v

LA-508-471 120

LA-S08t47 . : .0300 pCi/g
LA-523-456 U < 310 ug/kg 1 00

LA.523-456 U < S27 ug/kg tOO:
LA-523-456 U < 330 ug/kg 1 00

LA-523-456 J < 30 tjg/k 2 .00

LA-523-456 U < 76.0 ug/kg 1.00
86-05-2 2 4,-Trtchlorophenol 2:t: iO0D. LA-623-456 U < 690
120-83-2 2,4-Dichlorophenol SOLID LA-523-456 U < 830
10867-9 .2.4-Ointhylphenol SOLID LA-523-456 U < 69.0

51-28-5 2,4Dinitrophenol SOLID LA 523-456 U < 230
121-14.2 2.4-Oinrl/otol0mn, SOLID UA-623-456 U - 69 0
606-20-2 2.6-Dinitrotoluene SOLID LA-523-456 U < 69 0
11 i-7?-2 O 2-VAoxyeth1nol SOLID LA-523-4S6 < 100

91-58-7 2-Chlornnaphthatene SOLID LA-523-456 U < 83.0

95-57- :2lorophnot S LID MA-623-4S U ISO:
91-57-6 2-Methylnaphthaleno SOLID 1LA-523-456 U < 190

91484 *-:*-MthyfphchQi-; SOLIDb LA-sfl;4$e: U 091
88-74-4 2-Nitroniline SOLID 1LA-523-456 U < 69.0

ugikg 1.00

ug/kg 1.00

ug/kg 1.0:ugfkg- 1 00

ug/kg 100

ug/kg 1.00

ug/kg 1.00

ug/kg 1.00

iUg/kg 1.00

rig/kg 1.00

SOL:roeno SD -523-455 1:. 0gkg :1.0o..

0.48 04/15/03 04/04/03 04104103

1.9 i411/03 04/04/03 04/04/03
19 04/1/03 04/04/03 04/04/03

2get+2 04/16/03 04)4/03 04/04103
0.27 04/17/03 04/04/03 04/04/03

0.0 04/17/03 04/04/03 04/04/03
0.0 04/17103 04/04/03 04/04/03

0.027 04/17103 04/04/03 04/04/03

31 e +02 04/22/03 04/04/03 04/04/03

3.7e + 04/22/0 0/0403, 04/04/03
3.3e+02 04/22/03 04/04/03 04/04/03

3,3,r+02 04/22/03 04/01/03 04,04/03

76 04/22/03 04/04/03 04/04/03

69 04/22/03 i4/04/3 4/04/03

83 04/22/03 04/04/03 04/04/03

69 04/22103 04)04/03 04/04/03

2 3e+02 04/22/03 04104/03 04/04/03

69 04/22/013 Q4104/03 04/04/03
69 04/22/03 04/04/03 04/04/03

Joe +02 04/21/03 04104/03 04/0402

83 04/22/03 04/04/03 04/04/03

1 :6 +02 04/22103 04/04/03 04/04/03

1.9e +02 04/22/03 04/04/03 04/04/03

69 04/22/03.04/04/03 04104/03

69 04/22/03 04/04/03 04/04/03

I.faG D4/fl/OS 04/04f0S: 04/04/03

MDL=Mnimum Detection Limit
RQ=Result Qualifier

DF=Dilution Factor

B - The analyte < the RDL but > = the IDIJMDL (inorganic)
J - Estimated Value

X - Other flags and notes described In the commentsfnarrative.

E - Analyte is an estimate, has potentially larger errors

U - Analyzed for but not detected above limiting criteria.

* - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols

Report W004Iver. 5.1
Ground Water Protection Program Page 12



WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample # Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive
W030000160: BRX9 GPP (:10839-4 3.&:4 Methlwpbenoiltat V 01 . t.A-523-4S Is <: 120 ugfk9 1.00 2e +02 04/22/03 04/04/03 04/04/03
W030000160 516RX9 GPP 91-94-1 3,3'-DichlorobenrIdine SOLID LA-523-456 LI < 83.0 ug/kg 1. O 93 04/22/03 04/04/03 04/04/03
WO3(OOX)SO . 8t1fiX9. GPP

W030000160 B16AX9 GPP
W030000160 80RX9 GPP

W030000160 B16(RX9 GPP

W030000160 816RX9 app

WO3000060 B16RX9 GPP
W030000I60 8168X9 GPP

WoOoooIOO- : 168fl GPP'! .

W030000160 816RX9 GPP

W030000160 H16$X9 GPP,

W030000160 816RX9 GPP

WO30000160 B16RX9 GPP

O W030000160 816RX9 GPP
QW0300006O O16RX9 G?

W030000160 16RX9 GPP
OWO0000160 R16Rx3 GPP'

-JW030MI060 qp6x9 PP
W030000160 616RX9 GPP

W030000160 B16RX9 GPP

W030000160 816RX9 GPP

W6300001I0 816RX2 GPP

W030000160 B16RX9 GPP

W3660160 816RXO9 PP
W030000160 81610(9 GPP

:9-2 3-Nitroanlhn. SOLIO tA.23-450: IA 69-0 4g/kg

634-52-1 4,6-Dnitro-2-methylphenol SOLID LA-523-456 U < 690 ug/kg
11-.65-3 4B omophnyl ylether SOLID. LA-523-4$6 U < 69.f /

59-50-7 4-Chforo-3-methylphenol SOLID LA-523-456 U < 69.0 ug/kg

10-47. .4 Chloroan Io SOLiD LA-523-456 U < 9L0 ug/kg
7005-72-3 4-Chlorophenyl phenylether SOLID LA-523-456 U < 69.0 ug/kg
10.OI-S 4.N.troanin SOLID LA-52 -4$6 g < 26O /9*

100-02-7 4.Nirophenol SOLID LA-523-456 U < 670 ug/kg
83-32-9 Aoenopthen. SLle LA-523-45d 1 <

208-96.8 Acenaphthylene SOLID L-A-523-456 U < 83.0
1.20-1,- Anthraotne SOLID LA-$2S-48 Us 1 6.0
56-55-3 Aenzofalanthracene

S0'32-9 .7 rilprre
205-99-2 Bemolblfluoranthene

207-08-9 Benzolk)fluoran.herie

SOLID

SOLD
SOLID

SOLID

LA-523-456

LA-523-456

LA-523-456

LA-523-456

1.A-523-45G6
117-$.7 Bis -(2-EthylhexylI) phthalate SOLID LA-523-456
108-60-1 Bis(2-Chloro-I-methylene) SOLID LA-523-456
85 68-7 Dutylbenylphthalate SOLID LA-523-456
86-74-8 Carbazole SOLID LA-523-456

219.019. Chrysene SILI : A-523-456

84.74-2 Di-n-butylphtlhalate SOLID L.A-523-456
11 784-0. 01n-octylphthelate SOLID LA-523-456
53-70-3 Dibenz(ahlanthrecene SOLID LA-523.456

U < 69.0

U

U

U

UIS

U
U

ULI

1.00

1.00

o.00
1.00

1.00

1.00

t o

!g/kg. 1.00,
ug/kg 1.00

ug/kg 1.00
ug/kg 1 .00

< 69.0 ug/kg 1.00

< 6 g/kg 1.00

< 69.0 r9/kg 1.00

< 580 tug/kg 1.00:

< 260 ug/kg

< 09.0 .ug/kg

< 83.0 ug/kg

< 69.0 ugkg

< 90.0 rg/kg

* 69.0 6g/kg

* 69.0 ug/kg

1 .00

1.00

100
1.00

1.00

1.00

132-64-9 : Dbenzolforn SOLID LA-523458 U 99.0 ug/kg I 0GO

69 04/22/03. 04/04/03 04/04/03
6.9e+02 04/22/03 04/04/03 04/04/03

69 :04/22/0 04/046. 04/0403

69 04/22/03 04/04/03 04/04/03

91 04/2/03 Q4J04f/O 04/D4103
69 04/22/03 04/04/03 04/04/03

2.s+2 04/22/03 04/&4/J01 04/04/03

6./7.+02 04/22/03 04/04/03 04/04/03

S69..04/f/03 04104/03 04/04/03
83 04/22/03 04/04/03 04/04/03

:69 0422/03 -4)04/O3 04/04/03
69 04/22/03 04/04/03 04/04/03

09..04/22/O 044/00 4/04/03

69 04/22/03 04/04/03 04/04/03

690 04/22/3 :04/4/ 04104/03

69 04/22/03 04/04/03 04/04/03
A S.8e46

2 04/22/G3 04104/(3 04/04/03

2.6e +02 04/22/03 04/04/03 04/04/03

69 04/22/03 04/04/03 40403

83 04/22/03 04/04/03 04/04/03

69 04/22/03 04/04/03 04/04/03

90 04/22/03 04/04/03 04/04/03

69 04/22/03 04/04/03 40403

69 04/22/03 04/04/03 04/04/03

69 04/22/03 04/04/03 04/04/03

MDL=Minimum Detection Limit B - The analyte < the ROL but > = the IDL/MDL (inorganicl

RQ=Result Qualifier J - Estimated Value

X - Other flags and notes described in the comments/narrative.
DF=Dilution Factor
' - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols

Report W004/ver. 5.1
Ground Water Protection Program

E - Analyte is an estimate, has potentially larger errors

U - Analyzed for but not detected above limiting criteria.

Page 13



WSCF
ANALYTICAL RESULTS REPORT

In

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample # Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL AnalyzeSample Receive
W930000160 B116RX9 4GPP466-2 . Dithylphthqlat SOLI LA-$23-46 8 > tOOe+o3CJg/k 1.00 1:0e+02.. 04/22/03 Q4/4/93 04/04/Q3
W030000160 B16RX9 aPP

W030000160 B16RX9 GPP

3000 B16X9
WO30000160 916RX9 GPP

W030000160 B16RX9 GPP

W030000160 B16RX9 GPp

W030000160 B16RX9 Opp

131-11-3 Dimethylphthalate

206-44.0 Eluoranthen

86-73-7 Fluorene
ila74-1 HexaIhilorobenzene

87-68-3 Hexachlorobutadiene

77z47-4 -exachlorocyclopentadane

67-72-1 Hexachloroethane

193-39- , 6dioriA .- cd pyreno

78-59-1 Isophorone

SOLID LA-523-456 U

SoLde LA-S23-456 I

SOLID LA-523-456 U

sob. tA.-23-456 U

SOLID LA-523-456 U

SOLID LA-623-456 L

SOLID LA-523-456 U

< 69.0 ug/kg 1.00

< 60.0 qg/kg 1.00

< 69.0 ug/kg 1.00

< :9 (0ikg 1.00

< 380 ug/kg 1+00

< 330 qg/kg 1.00

< 490 ug/kg 1 00

SOLID LA-523-456 U < 69.0
ug/kg 1.00
uig/kg 1.00

Woa00016o 816fRX9 GPP S26S4-7 f-ttroso-i-n-propyianmine tot LA-623.4S6 L < 69.0 ug/kg 1.00
W030000160 B16RX9 GPP 8G&30-6 N-Nitrosodiphenylamine SOLID LA-523-456 U < 69.0 ug/kg 1.00
W030060.816RX9 GO91-20 Naphihale SOLID. . 5234S6 U < 300. k / k 1.00
W030000160 B166X9 GPP 98-95-3 Nitrobenzene SOLID LA-523-456 U < 270 ug/kg 1.00
WO30000100 B16RX9 GPP 87-6-5 Nrntachlorophenol SOLID LA-523-456 U < 3ic rg/kg 1.00

M41030000160 B16RX9 aPP 85-01-8 Phenanthrene SOLID LA.523-456 U < 69.0 ug/kg 1.00
03O0010 01/V(9 GPP 100-95-2 Ph nol SOLID LA-52:45:i U 100 ug/kg 1.60:

1030000160 91 68X9 GPP 129-00-0 Pyrene SOLID LA-523-456 U < 69.0 ug/kg 1.00
UIM

3OOOXt I 1681( . P 126.-a TrI-n-butylphisphate SOLID LA-52345.. J 100 : rig/kg 1.00
4; 030000160 BIGRX9 GPP 111.44.4 bisl-2-ChloroethyflEth SOLID LA-523-456 U < 260 ug/kg 1.00

* O () 6M 81611X9 APT 1.. .1. 14h..b 2alhoxylmehane SOLiD: LA-23-416 U < 120 rig/kg 1.00
W030000160 816RX9 GPP 13966- .29-5 U-234 by AEA SOLID LA-508-471 5.40 pCi/g
WO00001860 1 6RX9 OpP : ETC - 234 by AA To ntg Eror SOU) tA50g-471 2.0 %

W030000160 B16RX9 GPP 15117-96-1 U-235 by AEA SOLID LA-508-471 0,650 pCi/g
W030009160: 16OX9 GPP :5 by AA Tottntg Error SOLID LA-600-4-1 2.i %

W030000160 B165RX9 GPP 24678-92-8 U-238 by AEA SOL1D LA-508-471 41.0 pCi/g

WO30000160 OPP6RX9 GIP ETC U-230 b .AEA Tt al ntg Error oLID LA-500-471 %

69 04/22103 04104/03 04104/03

S9 :042fL/03 04/04/03 04/04/03

69 04/22/03 04/04/03 04/04/03

69 0422/03 044/ 3 40410

3.Se+02 04/22/03 04/04/03 04/04/03

3.3e +02 04/22/03 94/04/03 04/04/03
49 +02 04/22/03 04/04/03 04/04/03

60.: 04/22/03 04/04/03 :4/O4/03
69 04/22/03 04/04/03 04/04/03

69 04122103 04164/03 04/04/93
69 04/22/03 04/04/03 04/04/03

3.040+2 04122/03 04/04/03. 04/04/03
2.7.+02 04/22/03 04/04/03 04/04/03

3.1e+2 O4/2203 6104/03 64/04/03
69 04/22/03 04/04/03 04/04/03

SCe +02. 04/22/03 04/04/03 04/04/03
69 04/22/03 04/04/03 04/04/03

G69 .04/22/03 04/04/03 04/04/03
2.6e+02 04/22/03 04/04/03 04/04/03
1 .2e +02 04/22/03 04)64/03 04/04/03

0.095 04/28/03 04/04/03 04/04/03

0.0 04/22/03 04104/03 04/04/03

0030 04/28/03 04/04/03 04/04/03

0.0 04/28/63 04/04/03 04/04/03

0.11 04/28/03 04/04/03 04/04/03

: 0 04/12/03 04/04/03 04/04/03

MDL=Minimun Detection Limit B - The analyte < the ROL but > = the IDL/MDL [inorganic)

RQ=Result Qualifier J - Estimated Value

X - Other flags and note. described in the comments/nsrrative-

DF=Dilution Factor
- - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols

Report W004/ver. 5.1
Ground Water Protection Program

E - Analyte is an estimate, has potentially larger errors

U - Analyzed for but-not detected above limiting criteria.

C. -
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WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

Sample # Client ID
WO3 00160 816RX9 :GP

WO010 : ;RX G :PPW030000160 816HX9 GPP

wpooomo O6w Op:
W030000160 B16RX9 GPP

W03DO00160 B16RX9 GPP
WO30000160 B16RX9 GPP

-wooooosnlns: ,r-W030000160 616RX9 GPP

-- W$0000160,01X9 GP

CCA

-T

WSCF
CAS # Test Performed Matrix Method RQ Result Unit DF
)7S435-4 11-Oichloroethene SOID LA-234 5  < 2QO::. :: g/kg 1,00
71-36-3 1-Butanol SOLID LA-523-455 U < 20.0 ug/kg 1 00
7l-4-Z oencenl SOLD LA-523-455 1 < 2 t00 g/kg 1.00>
101-90-7 Chlorobenrene SOLID LA-523-455 U < 2.00 ug/kg 1 00

-. Toluene SOLID .A-523.4$$ U < 2.00 Aulcg -. 00
79-01-6 Trichloroethene SOLID LA-523-455 U < 2.00 ug/kg 1 00

9CbS-2O-6 Kerosene SOLI NWWH U <4.20e+O3 ug/kg 1 00
68476-34-6 Total Pet Hydrocarbons Diesel SOLID NWTPH U <4.20e+03 ug/kg 1 00
84-15-1 oflho-Thrpheny( SOUD NWTP R 0+04: 1

MDL AnalyzeSample Receive
2.0 i416/Qa 04/04/03.04/04/03
20 04/16/03 04/04/03 04/04/03

2.0 *041§/.04/64/3 404/04103

2.0 04/16/03 04/04/03 04/04/03

2.0 04i1OJ0304/04/6304/0403
2.0 04/16/03 04/04/03 04/04/03

4.2a+03 0$/10j3 t4b403 040403
4 2.+03 06/01/03 04/04/03 04/04/03

2,.4+f2 o5w1/o3 04) 4/03 4/O4/3

MDL=Minimumn Detection Limit
RQ=Result Qualifier

DF=Dilution Factor

B - The analyte < the ROL but > = the tDL/MDL (inorganic)

J - Estimated Value

X - Other flags and notes described in the comments/narrative.

E - Analyte is an estimate, has potentially larger en-or.

U - Analyzed for but not detected above limiting criteria.

* - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols

Report W004/ver. 5.1
Ground Water Protection Program

1~
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Attachment I
Narrative

Sample Delivery Group WSCF20030461
Sample Matrix Soil
Sample Visual Brown
SAF Number F03-006
Data Deliverable Summary Report

Introduction

Two (2) soil samples (BI6RX8, B16RX9) from the GPP was received at the WSCF Laboratory on
April 4, 2003. The sample was analyzed for those analytes indicated on the attached copy of the
chain of custody (COC) form in accordance with the Groundwater Protection Program- Letter of
Instruction, referenced in the cover letter. .

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information. Copies of the
chain of custody and Request for Sample Analysis forms are included as Attachment 3.

Analytical Methodoloy for Requested Analyses

* ICP-MS Metals by EPA Method 200.8 and ICP-AES Metals by EPA SW-846 Method
6010A. Analytical work was performed with no deviations to the approved method.

" VOA's by EPA SW-846 Method 8260A. Analytical work was performed with no
deviations to the approved method. The compound 1-Butanol requested under EPA SW-
846 Method 8015 was reported under this method.

* Semi-VOA's by EPA SW-846 Method 8270B. Analytical work was performed with no
deviations to the approved method.

* Alcohols and Glycols by EPA SW-846 Method 8015. Analytical work was performed
with no deviations to the approved method. The compound I -Butanol requested under
this method was reported under EPA SW-846 Method 8260A.

* WTPH-D by WDOE Method NWTPH-Dx. Analytical work was performed with no
deviations to the approved method.

* WTPH-G by WDOE Method NWTPH-Gx. Analytical work was performed with no
deviations to the approved method.

1
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" IC Anions and Ammonium by EPA SW-846 Method 300.0 and 300.7. Analytical work
was performed with no deviations to the approved method for Ammonium, but a
deviation was required for the Anions (see comments below).

* The pH by EPA Method 150.1. Analytical work was performed with no deviations to the
approved method,

* Percent Solids by EPA Method 160.3. Analytical work was performed with no deviations
to the approved method.

* Cyanide by EPA SW-846 Method 9010. Analytical work was performed with no
deviations to the approved method.

* All RadChem analyses (TA/TB, AEA's, GEA) were run by internal WDOE accredited
WSCF procedures. Analytical work was performed with no deviations to the approved
method.

Comments

PCB's - This analysis was originally on the Sample Chain of Custody when received at the
WSCF Laboratory, but the client later requested the analysis not be run.

ICP-MS and ICP-AES Metals - The hold time(s) for this analysis was met. A Laboratory
Control Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery
group per the GPP Letter of Instruction. See page(s) 2-27, 2-28, 2-29, 2-30, and 2-48 for QC
details.

VOA's - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-36, 2-37 and 2-38 for QC details. Compounds listed on the tentatively
identified peak report with an "N" qualifier have been identified with the program used to
interpret the raw data.

Semi-VOA's - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-44, 2-45, 2-46 and 2-47 for QC details. Compounds listed on the
tentatively identified peak report with an "N" qualifier have been identified with the program
used to interpret the raw data.

Alcohols and Glycols - The hold time(s) for this analysis was met. A Laboratory Control
Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per
the GPP Letter of Instruction. See page(s) 2-37 for QC details.

WTPH-D - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-40 for details.

2
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WTPH-G - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-39 for details.

IC Anions - The client requested hold time(s) for this analysis was not met. The client was
notified and requested WSCF to continue with this analysis. A Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP
Letter of Instruction. See page(s) 2-33, 2-34 and 2-36 for QC details.

NH4 - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-38 for QC details.

The pH - Per the direction of the chain of custody, the pHwas completed within 24 hours of
sampling.

Percent Solids - PCB's, VOA's, Semi-VOA's, Alcohols and Glycols, WTPH-G and WTPH-D
analytical results were corrected for percent solids. All other analytical results were reported for
the sample as received.

CN - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-26 for QC details.

RadChem - There are no hold times associated with these WDOE accredited methods. Except
for GEA, a Laboratory Control Sample and Duplicate were analyzed with each delivery group
per the GPP Letter of Instruction. See page(s) 2-31, 2-32, and 2-35 for QC details.

This Summary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF
Laboratory Manager and Client Services, as verified by the following signature.

Troy Dale
WSCF Production Control

Abbreviations
Hg - mercury Am - americium
IC - ion chromatography Cm - curium
ICP - inductively coupled plasma Pu - plutonium
ICP/AES - ICP/atomic emission spectroscopy Np - neptunium
ICP/MS - ICP/mass spectrometry GEA - gamma energy analysis
Total U - total uranium H3 - Tritium
AT/TB - total alpha/total beta Sr - Strontium 89, 90
AEA - Alpha Energy Analysis WTPH-D - Total Hydrocarbons-Diesel
WTPH-G - Total Hydrocarbons-Gasoline TSS - Total Suspended Solids

3
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Collector Company Contact Telephone No. Project Coordinator
Johansen/Pope/Pfister LC Huistrom 373-3928 TRENT, Sj Price Code 8N Da Trro""d

Project Designation Sampling Location SAP No. Air Quality
200-PW-2200-PW-4 OU - Borehoic Soil Sampling 216-A-19 (C3245) 225-25.0 ft F03-006 30 Days

Ice Chest No. Field Logbook No. COA Method orshipment
-(i HNF-N-3361 117504ES10 Govemment Vehicle

Shipped To O sile Property No. / Bill of Lading/Air Bill No.
Waste Sampling & Characterization I9 /-

POSSIBLE SAMPLE IIAZARtDS/ItEMARtKS
Cool4C CoJ4C lone None

Preservation

Special Handling and/or Storage Type of Container aG W P Soap Vin

No. of Conainer(s) 1 3 I 1

Volume 250ML 40.
1
. 500.mL 60.

- Sonimemi) in $ceilee(2) is Seesn(O) in Aeniviy Sana

SAMPLE ANALYSIS lnssnscucc. iju*.tan

Sample No. Matrix * Sample Date Sample Time

B16RX8 6o$i 9cA si SOIL t --
B16RX9 4 )O :>QCGO SOIL 9 -Y-J_

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matfix
Re sfrkl envih'at9D Recci By ored In l* The laboratory is to report both kerosene and diesel rang compounds Io. tIe WTI L analysis

lit , t L~~~~ - '~~~ ' ' ''-'--' ~~~~ (I) Sczmmi-VOA - 270A (TCL); Sen-VGA - 3270A (Add-Ot)10t, xytill ui ilpmspulI oa
Relnquished Byltemoved Fr a DahhTime Received DyfStored In batl/imt TPHI-Diescl Range - WilI I-0; TPH-Gasoline Range - Wt1 .6; 'CBs - 3082 si-sd

(2) Alcohols, Glycols, & Keneecs - 3015 1 I-B.anoi, Diethyl ether, Ethylene glycot, Methanol * Wa

ORelanished By/Reoved Fit, Dats/Time Received (3y/St) In DateGrine (3) Ga eet pcuuopy (Cesium-l, Cobka-uu, Europiut-52, Europium-154, Europiunm-151A-A.
Ganuna Spec - Add-on (Aninony-125, Cesiun-134. Tin-126); Isotopic Radium {Radium-226, Radim- eso.
228); Isotopic Plutoniwn; Ameuiciwn-24 I; Isotopic Uranium; Trace Elements ICP/MS - 200.3 o.on Iqis

Recioquished Bly/Removed From DleFfimt Received By/Stored In Dale/Time (Complete) lAntimony, Arsenic, Daiun. Berylliun, Cadmium, Chromium, Copper, Lead, Mercury, -rne
Niel, Stleatoon, Stlvet, Uraniu.); ICP Metals - 6010 A (Adid-on) (Biseo0m , ool - IC Atinm - 300.0 wl"M"

IClrie Floid, Ni ro~en in Nonrat. Niuroen in Nitrin, Phosphat,. Su1foie); Cyanide (Tota) -
Rtlinquisted By/R emovejd From. Date/lime Received y/Stored In Doieaune 335.2; Cations (IC)- 3003 (Nitrogen in ammnmoun); pH (Soil) - 9045 x-00

Reinquislhed By/Removed From Dale/Time -4eceived By/Stored In Date/time

LABORATORV Receivedly Title Date/rime
SECTION

TINAL SAMPLE Disposai Method Disposed Dy DahldTine
1ISPOS ON

:IIE011 (0310112002)

F03-006-014 IP-9- 1F11-Central Plateau Project or
CHAIN OF CUSTODY/SA T

-
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Appendix A -
Data Validation Checklists

BHI-01435

Rev. 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

VALIDATION
LEVEL: A B C D E

PROJECT: - 'o- 2 0 0Ps DATA PACKAGE: sci2.e 3o.t6

VALIDATOR: tLAB: j C.- DATE: 10 (L/0c3

CASE: SDG: e0p G

ANALYSES PERFO

SW-846 8260 SW-846 8260 W-846 8270 SW-846 8270
(TCLP) (TCLP)

c0 [5
SAMPLES/MATRIX

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present?....................................................................................... Yes

Comments:

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

GC/M S tuning/performance check acceptable?...................................................................................... Yes

Initial calibrations acceptable? ................. Y............................................................................. Yes

Continuing calibrations acceptable?........................................................................................................ Yes

Standards traceable?............. ... . . . . . . . . . . . . . . . . . .  .......................................... . .. .. . .. _....._ _ ..... Yes

Standards expired?..................................................................................................................................Yes

Calculation check acceptable?............................................................................................................... Yes

Comments: -__

No N/A

N N/A

N N/A

N N/A

N N/A

No N/

Data Validation Procedure for Chemical Analysis
October 2000
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Appendix A - BHI-01435
Data Validation Checklists Rev. 0

GCIMS ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (Levels D, E) .............................. ............ Yes No

Calibration blank results acceptable? (Levels D, E) Ys.................................... No N

Laboratory blanks analyzed? ........................................................ No N/A

Laboratory blank results acceptable?.............. . ............... ........... .... Ye N N/A

Field/trip blanks analyzed? (Levels C, D, E) ..................................... .... Yes No /A

Field/trip blank results acceptable? (Levels C, D, E) .................................... Yes N 5

Transcription/calculation errors? (Levels D, E) ....................................... Yes No 4SCA

Conments: C , qt A Q L2

4. ACCURACY (Levels C, D, and E)

Surrogates/system monitoring compounds analyzed? . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  .  o N/A

Surrogate/system monitoring compound recoveries acceptable? .........................

Surrogates traceable? (Levels D, E) ............................................... Yes N

Surrogates expired? (Levels D, E) ................................................ Yes N

MS/MSD samples analyzed? ..................................

MS/MSD results acceptable? es N N/

MS/MSD standards NIST traceable? (Levels D, E) .s./...................................A

MS/MSD standards? (Levels D, E) ..... Yes No

LCS/BSS samples analyzed?. . ... N/A

LCS/BSS results acceptable? ......................................... N/A

Standards traceable? (Levels D, E) ..................................... o
Standards expired? (Levels D, E)........................... ....................... Yes No NI

Transcription/calculation errors? (Levels D, E) ....................................... Ys

Performance audit sample(s) analyzed? ............................................. Y N N/A

Performance audit sample results acceptable? Y........................................Y s

Comments: P0 t" I S U M -w 6

Data Validation Procedurefor Chemical Analysis
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Appendix A - BHI-01435
Data Validation Checklists Rev. 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

MS/M SD samples analyzed?....... ....................................................................................... Yes o N/A

M S/M SD RPD values acceptable? .................................................................. ........................... ... .Yes No N/A

MS/MSD standards NIST traceable? (Levels D, E).................................... Yes No

MS/MSD standards expired? (Levels D, E) ................................................... Yes No

Field duplicate RPD values acceptable?_....................................................... Yes No /

Field split RPD values acceptable? .. .............................................. Yes No /A

Transcription/calculation errors? (Levels D, E) ....................................... Yes No /A
Cormnents:

6. SYSTEM PERFORMANCE (Levels D and E)
Internal standards analyzed? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N /A

linternal standard areas acceptable?... ... _. ................................... Yes N N/A

Internal standard retention times acceptable?......................................... Yes N N/A

Standards traceable?... .............. ........... . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N N/A

Standards expired? .................. .......................................... Yes N NI

Transcription/calculation errors? ....... .......................................... Yes No N/

Comments:

7. HOLDING TIMES (all levels)

Samples properly preserved? . . . . . . . . .. .. . .. . . . . . . . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . ... Y No N/A

Sample holding times acceptable?.. .. _.............................................. .. e No N/A

Comments:

Data Validation Procedurefor Chemical Analysis
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Appendix A -
Data Validation Checklists

BHI-01435

Rev. 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all levels)

Compound identification acceptable? (Levels D, E)............... ........... .......... Yes No

Compound quantitation acceptable? (Levels D, E) ........................ ............. Yes No

Results reported for all requested analyses9 . . . . . . . .. . . . . s. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  No N/A

Rresults supported in the raw data? (Levels D, E) es No A

Samples properly prepared? (Levels D, E).._............. ......................... Yes No /

Laboratory properly identified and coded all TIC? (Levels D, E) ........................... Yes No

Detection limits meet RDL? ... _.................. ........................... Ys No N/A

Transcription/calculation errors? (Levels D, E) ....................................... Yes No

Comments:

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup performed? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes

GPC check performed? ......... ............................................... Yes

GPC check recoveries aceptable? ................................................. Yes

GPC calibration performed? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes

GPC calibration check performed? .................................... ........ Yes

GPC calibration check retention times acceptable? ..................................... Yes

Check/calibration materials traceable? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yes

Check/calibration materials Expired? .............................................. Yes

Analytical batch QC given similar cleanup? .......................................... Yes

Transcription/Calculation Errors? ............................ ..................... Yes

Comments:

o N/A

N N/A

N N/A

N N/A

NJ N/A

Nc N/A

N N/A

NN/A

N N/A

N N/

Data Validation Procedurefor Chemical Analysis
October 2000
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006Matrix: SOLID Sample Date: 04/04/03Test: SW-846 8270B Semi-Vols Receive Date: 04/04/03

QC Analysis Lower Upper
Type Analyte CAS # Results Units Date Limit Limit

Lab ID: W030000159
BATCH QC ASSOCIATED WITH SAMPLE
MS :.24-T)chlorobrzona 12O-B2-1 91,400 % Recov 04/18/6: 46.Q00 107 0
MS 1.4-Dchlorobenzen. Irsv 106-46-7 78.900 % Recov 04/18/03 30.000 96.000
MS .4-fintrtdliehe .12144-2 74.600 % Reedv 041210. 59.000 100
MS 2-Fluorophennl Surm 367-12-4 79.700 %Recove 04/18/03 42.000 105.000
MS Acatophthn& . . -32- 26.900 % 9 ecy 04/18/03 61.000 116.00

MS 4-Chloro-3-methylphenol 59-50-7 93.200 % Recv 04/18/03 61,000 106.000
MS 2-Chlorophenol 95.67- 74.50* % R6co 04/18,03 6616r
MS N-Nitroso-di-n-propylamine 621-64-7 84.900 % Pecoy 04/18/03 71.000 114.000
MS .Fluorobipheny Srr 321-0-8 88-700 : . %ecove 04'/ . " 6000 ,..00-
MS Phenol 108-96-2 70 900 % Recov 04/18/03 42.000 111.000
MS Nitrobenzoned5 r 4 -m0-0 8400 %Reoovo .04/18/03 64000 111.000
MS 4-Nitrophenol 100-02-7 78.200 % Recy. 04/18/03 32.000 118.000
MS Pentachloropheno 7 8786- 86.00 :: %Rcov 04/1/o3 62.000 4.000
MS Phenol-d5 Surr 4165-62-2 78000 %Rccove 04/18/03 54.000 120.000
MS FPrene . 129-00-0 91 ,1 % ecv 04/i1/ C 66.000 1 tioo
MS 2,4,6-Tribromophenol Sur, 118-79-6 105,000 %R.coy. 04/18/03 24.000 122.000
MS Teaphenyl d14 Srr 98004-4-4 96.400 %4ecove 04/18/03 .38.000 150.000
MSD 1,2.4.Tnchlorobenzene 120-82-1 92,400 94 Recov 04/18/03 46.000 107.000
MS. 7.4-Oehlorcbenzena ISV, 108-46-7 t.700 %6 fRecov 04/18/03; 7s.00 a-oo
MSD 2,4-Dinitrotoluene 121-14-2 75.700 % Recv 04/18/03 59.000 106.000
MSD. -Sluorophenol Surr 367-12-4 73700 0%covW 04/;s/O3 42.000 1osco0

MSD Acenaphthena 83-32-9 85.800 . % Recv 04/18/03 61.000 116.000
MSD 4-hIoro-3-Msthyphenot:. 4- .ecov 04/18/03 6l10 0
MSD 2-Chlorophenol 95-57-8 73.100 % RecV 04/18/03 66.000 106.000
MSO N-Ntroio-di-n-propylarnine. 621-64,7 S4.4b % Rocov 04/18/O3 71.000 114.00
MSD 2-Fluorobiphenyl Surr 321-60-8 87.300 %Recove 04/18/03 56.000 122.000

M Phenol 10S-*6-2 . 7d.0t :.: .iecov 04/18/03.: 42.000 111.0*0
MSD Nitrobanzene-d5 Surm 4165-60-0 85.200 %Recove 04/18/03 64.000 111.000

4-Nitropheno[ 100-O2- 78700 % Recov 04/-a/O1 32.000 1oS.:0O
MSD Pentachlorophenol 87-86-5 88.300 % Recov 04/18/03 62.000 114.000
MSD Phenol-d5 StIrr 4t08-2-2 60800' %Rcove 04/S/03 54.000 '2t.o0o

MSD Pyrene 129-00-0 87.600 % Recov 04/18103 66.000 118.000
MSD Z4,6-Tibromophonol Suer 1j-79- 702.000 %R6eovo 04// 24000 00
MSD Terphenyl-d14 Surm 98904-43-9 92100 %Recove 04/18/03 35.000 150.000
SPK-APO 1.2.4-Tchlorobenzene 12041-1 ' 1 k7 P. 04:IS/C3 0000 .20000

ISPK-RPD 1,4-MDchlorobanzene (SVI 106-46-7 3.487 APD 04/18/03 0.000 20.000
SPKlRPO 2.4initrotouen. 121-14-' 1.464 :PD 04/18/03 0000 20000

SPK-RPD 2-Fluorophenot Surr 367-12-4 92.472 %Reove 04/18/03 42.000 106.000
SPK .PD A.cnaphthene.. .- 2-9 n 274 RPD 04/18/030 000 20.000

SPK-RPD 4-Chloro-3-methylphenl 59-50-7 6.626 RPD 04/18/03 0.000 20.000
SPK-OPD 2-Chlorophenol. 95-67-8 .M807 . ROD C4/18*03 0.000 ." 20.000
SPK-RPD N-Nitroeo-di-n-propylamine 621-64-7 0.591 RPD 04/18/03 0.000 20.000
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date: 04/04/03
Test: SW-846 8270B Semi-Vols Receive Date: 04/04/03

QC Analysis Lower Upper
Type Analyte CAS # Results Units Date Limit Limit
SPK-APD 2-FluoobIphenyf .ur 2-60-8 9:4 2 %eov04/1,303 B000 .122.0
SPK-RPO Phenol 108-95-2 0.141 RPD 04/18/03 0.000 20.00

NPK-RPD Nltrobenzene-dS SUrr 4q560-0 B6.302 %R,0o4. o4/iaio3 4

SPK-RPD 4-Nitrophenol 100-02-7 0,637 RPD 04118/03 0.000 20.000
SPK-APD Pentachlorophenol PD. 2-76 .:t 041,8/O3 2OS000

SPK-RPD Phenol-d5 Surr 4165-62-2 103.590 %6Recove 04/18/03 54.000 120.000
$PK-RPO Pyrene 129-00-0 917 RD 04/18/ 0000 : 20000

SPK-RPD 2.46-Tribromophenol Surr 118-79-6 97.143 %Reoove 04/19/03 24.000 122.000
SPK-RP0 Terphenyl-d14 Sarr 99. 853i %Rov 04?1S/01 35OO0 160
SURR 2-Fluorophenol Surr 367-12.4 73100 %Recov. 04/19/03 42.000 105.000
suaR 2-Fluorobiphenyl Svrr 3211-a-8 98700 %ec1ove 04/1S/Q3 :6:022.000
SUR Nimtrobenz.n.-d5 Surr 4165-60.0 85.500 %R 80 ve 04/18/03 64.000 111.000
SURR Phenol-ds Surr 416$-62-2 ..: 0 800000 ./0 ...

. . 54o000 taoo

SUMR 2,4,6-Tnibrmophenol Sur, 118-79.6 85.600 itRecove 04/18/03 24.000 122.000$UAR Terphen-49 9 0 0. .0 .

Lab ID: W030000160
BATCH QC ASSOCIATED WITH SAMPLE

SViAR 2-Fluoroph.oi sort U6-2 J.2/3400 . i 00
o:BcovO 04/2.21

SURR 2-Fluorobiphenyl Surr 321-60.8 98.000 %Recove 04/22/03 56.000 122.000

BLIRR Nirrobenzne-d6l Sr 41665100 61.900 Wlecove 04/22/03 6..4.060 11i100

SURR Phenol d5 Surm 4165-62-2 85.700 %Reoove 04122/03 54.000 120.000

BURR 2,4.6 Tribromophenot Bur, -79-... 7 %eove04/22/03 . 24000 ,1 2000
SURR Terphenyl-d14 Surr 98904-43-9 104.000 %R.cove 04/22/03 35.000 150.000

BATCH QC
BLANK 1.2-Dichlorobenzene :(v I5-- < 36 * Ag/Kg 4/18/.3

BLANK 1, 2,4-Trichlorobenzene 120-82-1 < 290 ug/Kg 04/18/03

BLANK 1,3-Oichiorobenzone . 41473 <20 .ug/Kg : 04/18/6
BLANK 1,4 Dichlorobenz.ne (SV) 106-46.7 < 310 ug/Kg 04/1803

BLANK 2,4Dichlorophen ..-.. K. 04.1.0
BLANK 2,4-Dinitrotoluene 121-14-2 < 67 ug/Kg 04/18/03

BLANK 2.4 -- Trichlorophenol 9. I-?s < 970 4g/Kg 04/19/03
BLANK 2,4,6-Trichlorophenol 88-06-2 < V ug/Kg 04/18/03

BLANK 2.4-Obrnethylphanoi .- 4 < ///3

BLANK 2,6-Drntrotoluene 606-20-2 < 67 ug/Kg 04/18/03

BLANK 2-Butoxyothanol I111-- < IOu ug/Kg 04/11/

BLANK 2-Chloronephthalene 91-58.7 < 80 ug/Kg 04/18/03

BLANK.2-Fkuroplwn.V Surr 36124 67.900 %Recovp 04/18/03 42000 .. 5..QO

BLANK 2-MethyInaphthalene 91-57-6 < 180 ug/Kg 04/18/03

BLANK .2-Methyiphonol .5-49-7 < 67 .ug/g 04/18/
BLANK 2-Nitroaniline 88-74-4 < 67 ug/kg 04/18/63
BLANK 2-Nitrophenot 88-75-0 4 6170 :-.ug 64/e
BLANK 3 & 4 Methylphenol Total 109-39-4 < 110 ug/Kg 04/19/03 0.00030.0

BLANK 3-Ntroanile .: . .. 99 . . . . ug/ 0//O

BLANK 4,6-Dinitro-2-methylphenof 534-52-1 < 670 ug/Kg 04/18/03
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date:
Test: SW-846 8270B Semi-Vols Receive Date:

QC Analysis Lower Upper
Type Analyte CAS # Results Units Date Limit Limit
BLANK 4-Bromophenyt-phenylether 101-5 -3 < 67 u g/Kig 041-:
BLANK 4-Chlorophenyl-phenylether 7005-72-3 < 67 ug/Kg 04/18/03
BLANK Acenaphtherte 2. -32- <7 ug/Kg d4/tsb3
BLANK Acenaphthylene 208-96.8 < 80 ug/Kg 04/18/03
BLANK Anthracene 120-12-7 < 87 ug/Kg 04/1 /t3
BLANK bes(-2-Chloroethyl)Eth 111-44-4 < 250 ug/Kg 04/18/03
BLANK Benzo6I)anthracen, 56-55-3 < C7 un/Kg 04118/03
BLANK Benzolb)fluorantbene 205-99-2 < 67 ug/Kg 04/18/03
BLANK aenzo(g Fh )Iperylen 11-24- < 67 .ug/Kg 04/IS/O3
BLANK Benzo(a)pyrene 50-32-8 < 67 og/Kg 04/19/03
BLANK bir(2-ChaoroothoxyfmthanT 1,1-91 < 4 tJu/Kg 04/U,/I3
BLANK Bis (2-Ethyrhexyl) phthalato 117-81-7 < 560 ug/Kg 04/18/03
BLANK 8i(2.Ch[orq-1-mrthyiene. 1e-sO-I < 25O ug/Kg 04/18/03:: . .0.001

BLANK Benzolklfluoranthen. 207-08.9 < 67 ug/Kg 04/19/03
BLANK S6tylbenzylphthailt . 5-6B4 7 ug/Kg 04/1/0
BLANK Carbazole 86-74-8 < 80 ug/Kg 04/18/03

BLANK 4-Chloroanllin. .106-47-8 < as ug/Kc 04/l103
BLANK 4-Chloro-3-methylphenol 59-50-7 < 67 ug/Kg 04/18/03
BLANK 2-Chloropheno . . . .....7.. <.../ 04/../.
BLANK Chrysere 218-01+9 < 67 ug/Kg 04/18/03

BLANK 3S.-Dihlorobenzidin, .. :91-04-1 < .iju/KC C4/18103

BLANK Dibenla.hianthracene 53-70-3 < 67 ug/Kg 04/18/03

BLANK Dibenzofuran 132-64-B <$7 uM/g 04/IS/O3
BLANK DI-r-butylphthalats 84-74-2 < 87 ug/Kg 04/18/03

BLANK ,ithylphthalat4 ug/Kg 041I/03

BLANK Dinmethylphthalate 131-1 1-3 < 67 ug/Kg 04/18/03

BLANK 2.4-Dinitrqphen-ib 1 -29-5 < og/Kg .4/1?/O3

BLANK Di-n-octylphthalate 117-84-0 < 67 ug/Kg 04/18/03
BLANK N-Nrti& n-prpytamine 21-64-7 < B7 /Kg 04/IS
BLANK 2-Fluorobiphenyl Surr 321-60-8 85.100 %Recove 04/18/03 56000 122.000

BLANK Fluorene .6.7 < 67 1gK 04/1f/b3
BLANK Fluoranthene 206-44-0 < 67 ug/Kg 04/18/03
BLANK Hexachloroberzen. . 119-4-t < 67 ug/K 04118/a3
BLANK Hexachlorobutadiene 87-68-3 < 370 ug/Kg 04/181O3

BLANK exachloroecyopontfdlene. 7-47:4 < 310 t'g/Kg, 04/18/03
BLANK Hexachloroothane 67-72-1 < 470 ug/Kg 04/18/03

BLANK> ~.... Indenqll. 2.3-odipyrene 193-394 <$7 ug/Kg 0441h/OS
BLANK Isophorone 78-59-1 < 67 ug/Kg 04/18/03

BLANK Phenol 108-95-2 <9B00 ug/Kg 64/18/03
BLANK Naphthalene 91-20-3 < 290 ug/Kg 04/18/03

BLANK Nttrobenzene-dE Surr 4155-80-0 . 8.000 R 04/18/. 4....

BLANK Nitrobenzene 98-95-3 < 260 ug/Kg 04/18/03

BLANK 4-Nitrorhenol 100-02-7 <.:8 uag/Kg 04/18/03
BLANK 4-NitrcarIine 100-01-6 < 250 ug/Kg 04/18/C3

BLANK N-Nitrosodiphenylamine 8 6-30.6 5 .7 tug/Kg 04/18/O3

BLANK Pentachloropheno 87-86-5 < 300 ug/Kg 04/18/03
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date:
Test: SW-846 8270B Semi-Vols Receive Date:

QC Analysis Lower Upper
Type Analyte CAS # Results Units Date Limit Limit
BLANK Phenanthrene 4y:'-1-< ug/Kg 04/.8/0.
BLANK PhenoI-d5 Surr 4165-62-2 77.300 %Recove 04/18/03 54.000 120.000
BLANK , yren: 129-0t, < P!7 1 K Q / sin3
BLANK Trkn-butylphosphate 126-73-8 < 67 ug/Kg 04/18/03
BLANK 2,4.r6TribromophenoI Surr :: 1t-79- Of.800 . 6eoov. o4/1a%03 24.oc0 2

BLANK Terphenyl-d14 Sui 98904-43.9 97.400 %a.cove 04/18/03 35.000 150.000
LCS 1.2,4.Tahtlorobenzena t0S-2-1 89,00 Recov 04/103 46000 107.00
LCS 1,4-Dichlorobenzene (SV) 106-46-7 78.800 % Recy 04/18/03 42.000 111.00
LCS 2,4-DinitrotolumnneI 11- 14-Z 7.0 %OCOv 04/1810 5000 106000
LCS 2-Fluoropheno Surr 367-12-4 75.300 % Recoy 04/18/03 50.000 110.000
LCS Acenaphthene 83-32. .. 80800 % 64/1w/s3 61060 1It000
LCS 4-Chloro-3-methylphenol 59-50-7 83000 % Recov 04/18/03 61.000 106.000
LCS 2-Chlorophenoh 9-7-S 72.600 %ecov 04/1 36 109100:
LCS N-Nitroso-di-n-propylamine 621-64-7 77.200 % R.ecov 04/18/03 71.000 114.000
LCS -FI&6rbiph.nyt : uri 321-60- . 03700 . % Raov 04/18/00>. St.00 al4.O0
LCS Phenol 108-95-2 73.900 96 Recv 04/18/03 67.000 105.000
LCS . Ntrobonzne-d5 Surr 416-60-0 WI-OC 6Pecov 04/10/Q3 :04 11 i-o0
LCS 4-Nitrophenol 100-02-7 64.400 % Recov 04/18/03 32.000 118.000
LCS Pentachloropbhiol. . . 886-5 72-o . % Recov 04/19/03 62. 000 .114.000
LCS Ph.nol-d5 Surr 4165-62-2 77.200 % Recov 04/18/03 59.000 116.000
LcS Pyrone . 12800-0 86400 %Recov o4/1S/6 66S00. 1. tao
LCS 2.4,6-Tribromophenol Surr 118-79-6 81.500 % ecov 04/18/03 60.000 120.000
LCS fT phenvd14 Suer fl904-43-t .. 96 Rocov 04/1/O3 60000 12O6000
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date: 04/04/03
Test: WTPH-D TPH Diesel Range (Wa) Receive Date: 04/04/03

QC Analysis Lower Upper
Type Analyte CAS # Results Units Date Limit Limit

Lab ID: W030000159
BATCH QC ASSOCIATED WITH SAMPLE
MS otho-Thrpheny) 84-1- 100.00 6%ecov 06/66/03 7.600
MS Total Pet. Hydrocarbons Diesel 68476-34-6 86 500 96 Recov 05/01103 75.000 125.000
MSD ortio-Terphenyl 84-1s- 47 100 % ,051010 13.000
MSD Total Pet. Hydrocarbons Diesel 88476-34-6 88000 % Racov 05/01103 75.000 125.000
SPK-RPD ort.o-Terphenyl 4-1S-i 2.43 .. Pt 06/08/03 00.2
SPK-RP0 Total Pet. Hydrocarbons Diesel 6B476-34-6 1.719 RPD 05/06/03 0.000 20.000

BATCH QC
BLANK Krcsan $008-26-S C 4000 ug/Kg 06/OP/0 0.000 10.000
BLANK otho-Terphenyl . 84-15-1 22743 ug/Kg 06/01/03 70.000 130.000
BLANK. TotalNPot. Hydrocabons Diesel 647- <. 4a / 5/Q/03.

LCS Kerosene 8008-20-6 85.000 %Recove 05/01103 70.000 130.000
LCS ortho-Terpheny1 . 4-fl-i S9.700 4.15% Recov ;O/t 70.000 130 000
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date: 04/04/03
Test: NWTPH-GX TPH Gasoline Range Receive Date: 04/04/03

QC Analysis Lower Upper
Type Analyte CAS # Results Units Date Limit Limit

Lab ID: W030000157
BATCH QC ASSOCIATED WITH SAMPLE
OUP Total Pet. Hydrocarbons Gas TPH-G n/a P. 04/16/03 0.000
MS Total Pet. Hydrocarbons Gas TPH-G 97.000 % Recov 04/16/03 50.000 150 000

MS Tota Pat. Hydroarbons Gas TP G 92.000 % Recov 4/le/d3 $0000 sos.OI
SPK-RPD Total Pet. Hydrocarbons Gas TPH-G 1.026 RPD 04/16/03 0.000 20.000

Lab ID: W030000158
BATCH QC ASSOCIATED WITH SAMPLE
MS Total Pet. Hydrocarbons Gas

MSD Total Pet. Hydrarbo.:ns .as
SPK-RPD Total Pet. Hydrocarbons Gas

TPH-G 87.000 % Recov 04/1/03 50.000 150.000

G. %Kv 4my / :03 . 200 o o.
TPH-G 19.689 RPD 04/16/03 0.000 20.000

Lab ID: W030000159
BATCH QC ASSOCIATED WITH SAMPLE
MS Total Pet Hydrocarbons Gas TPH-G 101.000 % Recov 04/16/03 50.000 150.000

tots l~ydp~o~0ae.......TMPc .. ..da...... ... l~o ~ :0MIS6 Total Pat: Hydrocar borws Gas 7PH-G .0.0 % weo 04//3 50. 00 15.
SPK-RPD Total Pet. Hydrocarbons Gas TPH-G 1.961 RPD 04/16/03 0.000 20.000

BATCH QC
BLANKC TOtt Pat.Hydrocarbons Gas TPH-G <I0 ow/ O4/16/0 0000 300.000

LCS Total Pet. Hydrocarbons Gas TPH-G 89.000 % Rscov 04/16/03 85.000 115.000
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Ayres, Doris E

Christian, Bruce [BChristian@TechLawlnc.com]
Thursday, August 05, 2004 5:59 PM
Ayres, Doris E
RE: Validation Issues

This is my permission to cross off the UJ qualifiers on the ortho-terphenjl.

----- Original Message-----
From: Ayres, Doris E [mailto:DorisE_Ayres@RL.gov]
Sent: Wed 7/21/2004 3:57 PM
To: Christian, Bruce
Cc: Trent, Stephen J
Subject: Validation Issues

Bruce -

Per our phone conversation of July 21, 2004, the following items need your
attention:

1. Review Comment #1 and #3 from Bill Thackaberry on H2469 need to be amended.
The associated pages also need to be corrected and resubmitted.

2. Review Comment #1, #3, #5, and #6 from Bill Thackaberry on WSCF200431684 need
to be amended. The associated pages also need to be corrected and resubmitted.

3. On the validation for some WSCF data for the 200-PW-2 validation that was done
in January, I need a letter/memo giving me permission to cross off the "UJ" qualifiers
that were added to the ortho-Terphenyl (CAS # 84-15-1).

Doris

00to 36

From:
Sent:
To:
Subject:

Y
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Date: 17 November 2003
To: Fluor Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 200-PW-2/200-PW-4 OU Borehole Soil Sampling
Subject: Inorganics - Data Package No. WSCF20030461 (SDG No. 30461)

INTRODUCTION

This memo presents the results of data validation on Data Package No. 30461
prepared by WSCF. A list of samples validated along with the analyses reported
and the method of analysis is provided in the following table.

'S.armple 1D3 Sampl a Validation 'Analysis

B1 6RX8 4/4/03 Soil C See note 1

B16RX9 4/4/03 Soil C See note 1
1 - ICP netals by 6010A and 200.8.

Data validation was conducted in accordance with the FHI validation statement of
work and the 200-PW-2 Uranium-Rich Process Waste Group Operable Unit RI/FS

*,,Work Plan and RCRA TSD Unit Sampling Plan (DOE/RL-2000-60, Rev. 1, December
2000). Appendices 1 through 6 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
Appendix 6. Additional Documentation Requested by Client

DATA QUAUTY PARAMETERS

* Holding Times

Analytical holding times for metals are assessed to ascertain whether the holding
time requirements were met by the laboratory. The holding time requirements are
as follows: Soil samples must be analyzed within 6 months for ICP metals.

All holding times were acceptable.

* Preparation (Method) Blanks

Preparation Blanks 000001



At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank results,
samples with digestate concentrations less than five times the preparation blank
value have had their associated values qualified as non-detected and flagged "U".
Samples with concentrations of greater than five times the highest blank
concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the contract
required detection limit (CRDL), all nondetects are rejected and flagged "UR" and all
detects that are less than ten times the absolute value of the associated preparation
blank result are qualified as estimates and flagged "J". If the absolute value of the
negative preparation blank is greater than the instrument detection limit (IDL) and
less than. or equal to the CRDL, all nondetects are qualified as estimates and
flagged "UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than ten
times the absolute value of the preparation blank, no qualification is necessary.

All preparation blank results were acceptable.

Field (Equipment) Blank

No field blanks were submitted for analysis.

0 Accuracy

Matrix Spike & Matrix Spike Duplicate

Matrix spike (MS), matrix spike duplicate (MSD) are used to assess the analytical
accuracy of the reported data. The matrix spike is used to assess effect of the
matrix on the ability to accurately quantify sample concentrations. Recoveries must
fall within the range of 75% to 125% for matrix spike analysis. Samples with a
spike recovery of less than 30% and a sample result below the IDL are rejected and
flagged "UR". Samples with a spike recovery of 30% to 74% and a sample result
less than the IDL are qualified "UJ". Samples with a spike recovery of greater than

125% or less than 74% and a sample result greater than the IDL are qualified as
estimates and flagged "J". Finally, for samples with a spike recovery greater than
125% and a sample result less than the IDL, no qualification is required. LCS
recoveries must fall within limits specified by the laboratory.

Due to MS or MSD recoveries outside QC limits, all arsenic (MS-55.97%, MSD
65.1%), molybdenum (MS-56.93%, MSD-57.6%) and selenium (MS-50%, MSD-
52.3%) results were qualified as estimates and flagged "J".

Due to the lack of a MS/MSD analysis, all aluminum, barium, manganese, uranium,

vanadium and zinc results were qualified as estimates and flagged "J".
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All other MS/MSD results were acceptable.

Laboratory Control Sample

The LCS is used to monitor the overall performance of all steps in the analysis.
Recoveries must fall within the range of 80% to 120% for LCS analysis. Samples
with a recovery of less than 50% are rejected and flagged "UR". Samples with a
recovery of 50% to 79% and a sample recovery below the IDL are qualified "UJ".
Samples with a recovery of greater than 120% or less than 80% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally, for
samples with a recovery greater than 120% and a sample result less than the IDL,
no qualification is required.

Due to an LCS recovery outside QC limits (147.8%), the silver result in sample
B1 6RX8 was qualified as an estimate and flagged "J".

Due to the lack of an LCS analysis, all thorium results were qualified as estimates
and flagged "J".

Due to an LCS recovery outside QC limits (217.1%), all boron results were qualified
as estimates and flagged "J".

All other accuracy results were acceptable.

* Precision

Laboratory Duplicate SamOles

Analytical precision is expressed by the relative percent differences (RPD) between
the recoveries of matrix spike and matrix spike duplicate (MSD) analyses performed
on a sample in the analytical batch. Precision may alternatively be assessed using
unspiked duplicate analyses performed on a sample in the analytical batch. If both
sample and replicate activities (concentrations) are greater than five times the CRDL
and the RPD is less than +/- 35%, no qualification is required. If either activity
(concentration) is less than five times the CRDL, the RPD control limit is less than
or equal to two times the CRDL. If the RPD is outside the applicable control limit,
associated results are qualified as estimated detects or estimated non-detects.

Due to the lack of a MS/MSD analysis, all aluminum, barium, manganese, uranium,
vanadium and zinc results were qualified as estimates and flagged "J".

All other laboratory duplicate results were acceptable.

Field Duplicate

No field duplicates were submitted for analysis.
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0 Analytical Detection Limits

Reported analytical detection levels are compared against the target quantitation
limits (TQLs) to ensure that laboratory detection levels meet the required criteria.
All undetected results met the analyte specific TQL.

0 Completeness

Data package No. 30461 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to MS or MSD recoveries outside QC limits, all arsenic (MS-55.97%, MSD
65.1%), molybdenum (MS-56.93%, MSD-57.6%) and selenium (MS-50%, MSD-
52.3%) results were qualified as estimates and flagged "J". Due to the lack of a
MS/MSD analysis, all aluminum, barium, manganese, uranium, vanadium and zinc
results were qualified as estimates and flagged "J". Due to an LCS recovery
outside QC limits (147.8%), the silver result in sample B16RX8 was qualified as an
estimate and flagged "J". Due to the lack of an LCS analysis, all thorium results
were qualified as estimates and flagged "J". Due to an LCS recovery outside QC
limits (217.1 %), all boron results were qualified as estimates and flagged "J". Data
flagged "J" is an estimate, but under the FHI validation SOW, the data may be
usable for decision-making purposes. All other validated results are considered
accurate within the standard error associated with the methods.

REFERENCES

FHI, Contract #20266, Validation Statement of Work, Fluor Hanford Incorporated,
July 7, 2003.

DOE/RL-2000-60, Rev. 1, 200-PW-2 Uranium-Rich Process Waste Group Operable
Unit R/FS Work Plan and RCRA TSD Unit Sampling Plan, December 2000.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with FHI validation
SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated concentration is an estimate, but the data are usable for
decision-making purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

000008

SDG: 30461 REVIEWER: DATE: PAGE 1 OF 1
TLI 11/17/03

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Arsenic, molybdenum, J All MS/MSD recovery
selenium

Aluminum, barium, J All No MS/MSD
manganese, uranium, analysis
vanadium, zinc

Boron J All LCS recovery

Silver J B16RX8 LCS recovery

Thorium J All No LCS analysis



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, SOIL MATRIX. MG/KG

[Project: FLUOR HANFORD
ILaboratory: WSCF
Case ISDG: W CF20030461
Sample Number B16RX8 B16RX9
Remarks
Sample Date 4/4/03 4/4/03 | |
Inorganics TQL Result Q Result Q Result Q Result Q
Bismith G<6.62 U <6.11 U
Boron 34.33 J 34.10 J ____|

Aluminum 6970 J 6520 J | _ |
Antimony 6 <0.243 U <0.240 U
Arsenic 1 2.81 J 2.07 J
Barium 20 83.7 J 85.8 J 1 1 |
Beryllium 0.5 0.248 0.256
Cadmium 0.5 0.200 0.208 _ _ |
Chromium 1 4.84 4.91 1 _ |
Cobalt 9.81 10.5 _ _ |
Copper 2.5 12.9 13.0 _____

Lead 1 2.80 2.78 | | |

Manganese 433 J 456 J -

Mercury 0.2 <0.0486 U <0.0479 U
Molybdenum 1.54 J <1.44 UJ _ | |
Nickel 4 6.25 6.90 | | |
Selenium 10 <1.46 UJ <1.44 UJ
Silver 0.5 0.118 J <0.0958 U
Thallium 0.121 0.103 |
Thorium 2.41 J 2.73 J | _

Uranium 1 118 J 130 J | _

Vanadium 104IJ 108IJ I
Zinc 58.8 J 57.3 J I |

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize miss-interpretation of results. All other qualifiers shown were applied during validation.

Page_1 of__1
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C
C
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WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample # Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive
WO30000t659 8M"#XO : 1396863-1 Ru-DO3 by CA SOLD LA-s5t-462 U fl.11a-4 peig 0.012 o4J08/03 04/Q4/0 04/O4/03
W630000169 B16RXS GPP ET.C Ru-106 Rel.% Count Error (GEA) SOLID LA-508-462 1.00.+03 % 0.0 04/08/03 04104103 04104/03

W$0000f59 816RXS GP? 1390t48-t Au-O6 by EA SOLID. LA7..-462 V -6.$Ie-04 pea/g O-t) o4/O9/ a414/43 04/04.f3
W030000159 B16RXB GPP E.T.C Sb-126 Rai.% Count Error (GEA) SOLID LA-508-462 330 % 0.0 04/09103 04/04/03 04/04/03

WecIOC000 816R1X8 GpP 14234-36-6 i b-125i~, oy Gsd LiA-608462 U 610e-03 pCi/9 0- 04/0EA3 0404/t 604l04/03
W030000159 B16RX8 OPP E.T.C Sn-113 R.I.% Count Eror GEA) SOLID LA-508-462 192 % 0.0 04/08/03 04/04/03 04/04/03

woooso; s16RX0 GP 13a966-8 SgeorG SOUD LA-,8-4a2 U -4.95e-03 pCi/g O tU 04/083 4/04/03.44/0403

W030000169 B16RX8 GPP E.TC Sn-126 Re.% Count Error (GEA) SOLID LA-508-462 19.2 % 0.0 04/08/03 04/04/03 04/04/03

Wo3ootcrsa B16%iXs. GFPPI 16832-50 5 S--1 :by GEA SOLID LA-So-42, U 0 S7. pCi/g (X08 04/tW/a 04/04/ 3)0/0S
W030000169 B16RXS GPP E.T.C Th-234 Rel% Count Error IGEA) SOLID LA-508-462 14.4 % 0.0 04/02/03 04/04/03 04/04/03
W030*0I0S9% SlffiXl GPr 1$06S-1C-S 'Th-234 byCEA SOLID LA-flS-462 2I,4 pC1/g 1.6 04i0811< ~04/4~0 @ 404

W030000159 B16RXS GPP E.TC T-202 Rai.% Count Error (GEA) SOLID LA-608-462 15.8 % 0.0 04/08/03 04/04/03 04/04/03
WO30000159 BifiXo GPP 14313-S-9 tP-2nO by E SOLID LA-5OW4t2 0.147 P/ o.o o008it3 64JO4/O3 t4,4/!3

W030000159 816RXB GP ET.C U-235 Ra.% Count Error (GEA) SOlD LA-508-462 41.0 % 0.0 04/08/03 04/04/03 04/04/03
W$O00l5 fR~Xa GMP 1S-9&.t. U23 GEA.. LA-508-46. ....- p./g . 4.. 4 .4.

3WO3DD0159 B16RX8 GPP E,T.C Zn-65 Rei.% Count Error (GEA) SOLID LA-508-462 178 % 0.0 04/08/03 04/04/03 04/04/03
W8309001s9 1 - U 9 6-2 gILg 1.024 os/ce/os 04/04/03 04/04/03

NOZ3OOO15
9 1 6RX GPp 7440-69-9 Bismuth by ICP SOLID LA-505-411 U < 6.62 ug/L 1 00 6.6 05/06/03 0403 04M4/03

WO3 0S9QU6RX GPP 4nby s .LIO L.A- ISo41 E 4.3 g 97.0,9 90 06)"/1/ 3 4/tb4/0 41 /S

030000169 816R1X8 GP ~ 7429+90-5 Akmlnwn by ICP.MS SOLID LA-5O5-412 E 6.97.+03 uglg 4.86 54 04415/03 04/0403 04/04/03
-WO30000154 8II6RXS rp 7449-0-0 Antimoby b ICp-MS SOLID LA-505-412 U < .243 gl; 0.43 C.24 o4/i /C3 :404/03 4

WO30000159 B16RX8 GPP 7440-38-2 Arsenio by ICP-MS SOLID LA-505-412 E 2.81 ugi 4.86 1.5 04115/03 04fD4103 04104/03
.V( 2.2 ugl 4.86 1.5.: 04/5/0 04/4/0 04/04/036mz 421

W030000159 816RXS GPP 7440-41-7 Beryllium by ICP-MS SOLID LA-506-412 0248 ug/g 049 0.15 04/15/03 04/04/03 04/04/03
-Wo" .Qi:Sfia f'..:.* ~ 4,39..cdI~~M SOLID:: LASS i. 0.20 ugrg 6'.40 . .0 g 04115103 0/4/9~o 04/04163

W030000159 BI 6RX8 OR? 7440-47-3 Chromium by ICP-MS SOLID LA-501-41 2 4.84 uglg 049 0.16 04/1 503 04/04/03 04/04/03
-wcsbbdds~ ElfiRXS GPt-:0$40$-4 .Cobaltby:ICISMs $OLI IA-S06t. 9.91:' .g~ 04 .... 4/60 4J40:4/4

MDL=Mininium Detection Limit B - The analyte < the RDL but > = the IDI/MDL (inorganic) E - Analyte is an estimate, has potentially larger ernors
RQ=Result Qualifier J - Estimated Value U - Analyzed for but not detected above limiting criteria.

DF=Dilution Factor X - Other flags and notes described In the comments/narrative.

Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols

Report W t4eTr. 5.1
Ground Water Protecton Program -Page 4



WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: W5CF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample # Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive

-WO30000159 BIORX8 Gpp 7440-5- Coppr byICP-MS SOLID LA.SJO-412 2-. vgfq 0.4 024 4i1 - 4I 4 0404/0/03

-W030000159 B16RX8 GPP 7439+92-1 Lead by ICP-MS SOLID LA-505-412 2.90 ug/g 049 058 04/15/03 04/04103 04/04/03
-WSOOQO1SS 816pXl SP 7439-S6-S MangarseL by ICP-MS StUD LA-00-4l12 433 ug/g 4.80 1.0 l4/1$*GG4J04/0>04/04103

W030000159 816fRX8 GPP 7439-97-6 Mercury by ICP-MS SOLID LA-505-412 U < 0.0486 ug/g 0.49 0 049 04115103 04/04/03 04/04103

-- WO30000159 B6RXolybdem by C-Ms SLD IF0-4 E

- W30000159 S 6RX8 GP? 7440-02-0 Nickel by ICP-MS SOLID LA-505-412 6 25 uglg 0.49 0.24 04/15/03 04/04103 04/04/03

W3Sbooc.IS B1fiX3 GPP 77S2-49-2 S.lenijm by ICP-$ SOLUD LA-SO-41 2 EU C 1.44 ugis 4.86 1.0 e1415/*a:N4/04/oa.4040
-WO30000159 B16fXl GPP 7440-22-4 Silver by ICP-MS SOLID LA-50-412 0 118 ug/g 0.49 0.097 04/16/03 04/04/03 04/04/03

.t3s00ai9b1Ro G.PP 7
44Th0-8- ~thalIum by iCP-MS.........*D* LA-$06-41 2 0 1±1 iJg/g~ on 4di4sn410 :4/0410t t404/0S

-WO300001 59 B16RXS GPP 7440-29-1 Thoium by ICP-MS SOUD LA-505-412 2.41 ug/g 0.49 0.097 04116103 04/04/03 04104/03

W30000159 .16RX GPP 7440-ti-1 .rnbtbC-MS StUD tA-500-412 114 ug9g 4.84 O4 04I1SI0a 04J04103 64104)03

W030000159 816RX8 OP? 7440-62-2 Vanadium by ICP-MS SOLID LA-SOS-412 104 ug/g 4 88 .9 04/16/03 04/04/03 04/04/03

-- W0000I$9 BlRXn (WPP 7440-00-0 21nc by tcP.MS SOLID LA-0-4t2 $U- ugft 4.80 19 o4/1/03 <4/4/0t *4/04.lOS

W030000159 81 6RX8 GPP TPH-G Total Pet. Hydrocarbons Gas SOLID NWTPH U < 250 ug/g 2.. . +02 04/16/03 04/04/03 04/04/03

30019016VC9 GPP Ifi98-S6- Pu234 by AEA SOLID LA-50S-471 U 0.0360 pd/lg 0-060 04/17/08 *J4/ f4/0 4/04t03
=N030000159 81 SRX8 GPP ET.C Pu-238 by AEA Total Cntg Error SOLID LA-508-471 120 % 0 .0 04/17/03 04/04/03 0/4/04/03

0Wd30015 81AX8 jjPP EAT C Pu-239240 AEATtap ntg E SOLID LA-608-47 10* * 0 0 41O7Rfl C4)o4o3 04/04/03
0 W030000159 816RX8 GPP PU-239/240 Pu-239/240 by AEA SOLID LA-508-471 U 8.90-03 pci/g 0.066 04/17/03 04/04/03 04/04/03

NW0 39000159 8RX GPP 12O-S2-0 1,24-Tncrobcnzen toLt LA-S23-456 U < $10 ug/kg 1 00 a.1a+02 041)0± 04/04/03 *4/04(03
W3O000169 B16RX8 GPp 95-50.1 1,2-Dchcrobanzene ISV) SOLID LA-523-456 U < 380 ug/kg 100 3Se+02 04/18/03 04/04103 04/04/03

W0090159 8SIRXA GPP 541-73-1 t3-Diorbenrene SOLID LA-523-456 U < 340 ug/kg 1.00 3.4.+02 04/18100 04/04103 04/04103
W030000169 B16RX8 GPP 106-46-7 1.4-Dichlorobenzene ISV) SOLID LA-523-456 U < 330 ug/kg 1.00 3.3a4+02 04/18103 04/04103 04/04/03

WO3SOO.%$9 B16RXS GPP 95-95-4 2,4CkTrcloophenoI sOLID LA-$23-4S6 U C 710 ug/kg 1.00 7.le+02 04/18/ O4J04/03 04/(03
WOSOCOCIS9 81683 GPP 88-06-2 2.4.6-Trichlorophonol SOLID LA-523-456 U < 71.0 ug/kg 1.00 71 04/18/03 04/04/03 04/04/03

Wo30000ts 81683 GPP . 12Ow83-2 2.4-0ichlorophenoI SOLD LA-$fl-456 u <1 SEQ rs/kg i .4 04/ 4//

W030000159 816RX8 GPP 105-67-9 2.4-Dimethylphenol SOLID LA-523-456 U < 71 0 ug/kg 1.00 71 04/18/03 04/04/03 04/04103

WO30OOI5 5 6RX GP. . 1-28- 5 2,4-Dinitrophirol SOLIb LA-523-46 U < 710 uM/kg l 0 7.tet+02 4/11/03 04/04/C3 04/04/03

MDL=Minimnum Detection Limit B - The analyte < the RDL but > = the IDLIMOL (Inorganic) E - Analyte is an estimate, has potentially larger erors

RQ=Result Qualifier J - Estimated Value U - Analyzed for but not detected above limiting criteria.
X - Other flags and notes described In the comments/narrative.

DF=Dilutlon Factor
- Indicates result, that have NOT been validated; + - Indicates more than six qualifier symbols

Report WO04/ver. 5.1
Ground Water Protection Program Page 5



WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2IPW-4

WSCF
Sample# Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL AnalyzeSample Receive
WO3OOO01SO 8$iRX9 GPE. Th-2. .tA3$0 R$oZ .0EAA o 00 , _404/of -04o04to

W030000160 B16RX9 GPP 15065-10-8 Th-234 by GEA SOLID LA-508-462 25.1 pCi/g 1.2 04109/03 04/04/03 0.404/03
w30000100 8161X9 GPP ETC T1-SROLICountDEnoEA . LA-508-462 . .1 %I'* 0.0 04/09/03 04104103 04/04103
W030000160 B16RX9 GM 14913-50-9 TI-208 by GEA SOLID LA-5O8-462 0.137 p0/ 0.012 04/09/03 04/04/03 04/04/03
w 3M0..... "..GP.T . -2b eL. nCutEnort(tA) SOLID LA-508-462 21,7 % ... 4........12 0 04/04//0 04/04/03
W030000160 816RX9 GPP 15117-961 U-235 by GEA SOLID LA-508-462 0.583 pCi/g 0.11 04109/03 04/04/03 04/04/03

oP TC Zn-65 eI.% count EorSGA) SOLi LA-50*4 .2 .. .2 .% .. .. t4/9/ o4/o4io3 o4/4/d3
W030000160 B16RX9 GPP 13982-39-3 Zn-65 by GEA SOUD LA-508-462 U -3.76e-03 pCi/g 0.023 04/09/03 04/04/03 04/04/03

.*03d00t10 81$AX9 GPP. 7440-..9 .Isonuthlby ICP 3OLID LA-05-4fl U <..6.1t .gug 9 61. 05/Q6/*3 04/04/i 04/04/t
W30000160 B16RX9 GP 4 49018- Boron by ICP SOLID LA-506-411 E 34.10 ug/g 99.90 9.170 0506/03 04/04103 04104(03
WOtOOIM .eiepjI.* GPP ia. f 742-9- AinoSm byi aP-MS. . .LID Ag/g. 479 . o41i3Mi 4/to/4o

WO30000160 B16RX9 GPP 7440-36-0 Antimony by ICP-MS SOLID LA-505-412 U < 0.240 ugig 0.48 0.24 04/16/03 04/04/03 04/04/03
--Wd3000......... GP 74430-2 ArnriyIC--M$.............SOLU A-05-412 E 7 ug.g .47....4 04/15/03 0404/0: 04/04/0
-WO30000160 816RX9 GPP 7440-39-3 Banum by ICP-MS SOLID LA-50S-412 85.8 ug/g 4.79 0.96 04/16/03 04/04/03 04/04/03

W.30Qj:6 $1 l GPP 744M-47 SerylIuinm bylCP-MS S0LO 1A-00-412 0206 ug/g t.48 0.14- 04 161*S04/04,03 :44.
-WO30000160 816RX9 GPP 7440-43-9 Cadmium by 1&-MS SOLID LA-S0S-412 0.208 ug/g 0.48 0.048 04/16/03 04/04/03 04/04/03

U3IS10 1RX9s GPP 7440-47-3 Chrmmiumn by ICP-MS SOLID LA-$0S-412 ~ 4.S t1 g(4 0.49 0 4 04/i5ti3 04104/03 04I04/O3
"W0300001 60 916RX9 OPP 7440-48-4 Cobalt by IC-MS SOLID LA-506-412 10.5 ug/g 0.48 0.096 04/15/03 04/04/03 04/04/03

6 :91X GPPy.: 74&40-50- CoppeF by ICE'-MS SOLO 1A-506-412 3,Q ug/g 048 0.24 04/1/01 U4J04/03 4/.4

FeWO30000160 816RX9 GPP 7439-92-1 Lead by ICP-MS SOLID LA-505-412 2 78 ug/g 0.48 0 58 04/15/03 04/04/03 04/04/03
WO 010B1ORXSQGPPW 743s-S6-t Manganese b'tlCP-Mls..

WO30000160 B16SX9 GPP 7439-97-6 Mercury by ICP-MS

v0wo00. t1 0 3 i X GPP 7449-:S-7 Molybd.nomby IC-M$S
WV30000160 816RX9 GPP 7440-02-0 Nickel by ICP-MS

-WQIoob61O 1 B16X GPP' . .: 77249-2 Selenium by ICP-MS
-WO3000016 B16RXS GPP 7440-22-4 Silvar by lOP-MS

-..W0300001060 8164fl : GPE' . 7"40-28-6 .. Thallium bykIP-MS.

SOLID LA-to$-4t2 46

SOLID LA-506-412 U < 0.0479

StIUlO LA-50-412 EU .. 1.44
SOLID LA-505-412 6.90

SOLID LK0~ I2 1 7
SOLID LA-505-412 U < 00958

SOLID S 1

Ug~g 4 79 4$ o0450 04/04/03 04(04/OS
ug/g 0.48 0.048 04/16/03 04/04/03 04/04/03
ug(g: 4.9 4 74iso(549~6 703
ug/g 0.48 0.24 04/16/03 04(04/03 04/04/03

S4.141 1 4 04/i O W4/03 Q0/db
ug/g 0.48 0096 04/15/03 04/04/03 04/04/03

ug/g 4 6 048 04:16/03 04/04/03 04/0 413

MDL=Minimum Detection Limit B - The analyte < the RDL but > = the IOL/MDL (inorganicl
RQ=Result Qualifier J - Estimated Value

X - Other flags and notes described In the comments/narrative.
DF=Dilution Factor
' - Indicates results that have NOT been validated: + - Indicates more than six qualifier symbols
Report W004/ver. 5.1
Ground Water Protection Program

E - Analyte is an estimate, has potentially larger arrons
,4 U - Analyzed for but not detected above limiting criteria.

Page 11
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WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample # Client ID CAS # Test Performed Matrix Method RO Result Unit DF MDL Analyze Sample Receive
Wo300006 B1BRX9. GPP 7440-l1- Thorium by 1CP-MS SOLID LA-06-41 2 273 tg/g 4 0-48 04/15/0$ 04/04IQ3 04/(4/03
WO300016 o16RX9 GPP 7440-61-1 Uranium by ICP-MS SOLID LA-505-412 130 ug/g 4.79 0.48 04115/03 04/04103 04/04103

W030000160 B16RX9 app 7440-66-0 ZIn3 by ICP.MS SOLID LA505-41 2 ug/g 4.79 19 0415/03 04/04/03 04/04/03

%W30000t60 RXg G TP- T P rcarb G SOtD NWTPH. U . < 2O ug/kg 2.+ 04I10J 04/04/0::b4/04/03
W030000160 818RX9 GpP 13981-16-3 Pu-238 by AEA SOLID LA-50-471 U 0.0200 pcd/g 0.27 04/17/03 04/04/03 04/04/03

WO3oc00o60 BfRX GPPr: E.TC Pu-23g by AEA Total Cnig Erir SOLID EA-0841 700 O 04/17/ L4.4
WO30000160 B16RX9 GPp E.T.C PU-239/240 AEA Total Cng Err SOLID LA-508-471 120 % 0-0 04/17103 04/04/03 04/04/03

W030000160.6RXf GtJU-3/24O to-f3/M4 by AA SOID LA- -7; 0.0300 pCI/g 0.O27 04/17/OP 04-04/ 4

W030000160 E16RXS GP 120-82-1 1,2,4-Tnchlorobenzene SOUD LA-523-456 U < 310 ug/kg 1.00 3.1.+02 04/22/03 04/04/03 04/04/03

Wo30000160 SISRX9 GPP 95-5O-f 12-Dkhlorobenzen l$Vf SOLID LA.523-4S0 U C 370 ug/kg .00 .. 7.+. .4/n.ot.4/04/o. A4/04/03
W630000160 816RX9 GPP 641-73-1 1.3-Dichlorobenzne SOLID LA-523-466 U < 330 ug/kg 1.00 3.3o+02 04/22/03 04/04/03 04/04/03

GPPI 106-4 - ,4-dithorbsnzene (SV) SOLID LA-S23-4S$ U < 3 tg/kg t.0 s,3 +d 04/22/0: b4O/K .4.4..3

WO3O00160 B168X9 GPP 96-954 2.4.5-Trichlorophenol SOLID LA-523-456 U < 76.0 ug/kg 1 00 76 04/22/03 04/04/03 04/04/03

W0300,00160 B16RX0 GPP OW-0-2 2 4,-kTricotophenot SOLID LA-523-40 U < 69,0 ug/kg t w 04/-, .'4/0403 04./03
1300001K60 B16M9 GPp 120-03-2 2,4-Dichlorophenol SOLID LA-523-466 U < 83.0 ug/kg 1.00 83 04/22/03 04/04/03 04/04/03

0.3o o1oo BIHXS G3# 10S-67-9 2,4-OIrnethylpbnorl SOUD -LA-523-46 < 69..0 ug 404/0304104

Wo30000160 816RX9 GPP 51-28-6 2,4-Dinitrophenol SOLID LA-523-456 U < 230 ug/kg 1.00 2.3.+02 04/22/03 04/04/03 04/04/03

W0* 0186 &16RX 'sPP .>2if14-2 2,4-Drintrotoloen. .DLA-52-4S6 < 69..0 ug/ka too fl 04)2±/3040/o 4/4a

W030000160 B16RX9 P 6006-20-2 2.6-Dinitrotoluene SOLID LA-523-456 U < 69.0 ug/kg 1.00 69 04/22/03 04/04/03 04/04/03

W030000180 869 GPP 1 11 176-2 2-SutoxycthanoI SO-!D L523-4$C U < 100 ug/k 1.00. tOc+r2 04&22/b *404/03:.4/04/0S

W030000160 B16RX9 GPP 91-58-7 2-Chloronaphthalene SOLID LA-523-456 U < 83.0 ug/kg 1.00 83 04/22/03 04/04/03 04/04/03

W00000 B1X GP7-8 2Chioropherot SOLIO , LA523-4S6 U < 15O ug/g. 1 O 1.6e+02
WO60660 16RX9 GPP 91 -57-6 2 Methylnaphthalene SOLID LA-523-456 U < 190 uglkg 1 00 1.9.+02 04/22/03 04/04/03 04/04/03

9648-7 SOLID 04/22)03 04/04/03 04/04/03LA-623-4$9 U ugfrg ...0 4$9

W030000160 816RX9 GPP 88-74-4 2-Nitroaniline SOLID LA-623-456 U <+ 69.0 ug/kg 1.00 69 04/22/03 04/04/03 04/04/03
WCSODOOI$0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . .1A .. .87- .-irpno .....346 ~ :K~K:s/Jg I~~ .t0 42/10)0/30/40

MDL=Minimum Detection Limit
RQ=Result Qualifier

DF=Dilution Factor
' - Indicates results that have NOT been validate

8 - The analyte < the ROL but > = the IDL/MDL (inorganic) E - Analyte is an estimate, has potentially larger rrors

J - Estimated Value U Analzed for but not detected above limiting criteria.

X - Other flags and notes described In the commente/narrative.

d; + - Indicate, more than six otialifier symbola

Report W004/ver. 5.1
Ground Water Protection Program Page 12
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Attachment 1
Narrative

Sample Delivery Group WSCF20030461
Sample Matrix Soil
Sample Visual Brown
SAF Number F03-006
Data Deliverable Summary Report

Introduction

Two (2) soil samples (Bl6RX8, B16RX9) from the GPP was received at the WSCF Laboratory on
April 4, 2003. The sample was analyzed for those analytes indicated on the attached copy of the
chain of custody (COC) form in accordance with the Groundwater Protection Program- Letter of
Instruction, referenced in the cover letter. .

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information. Copies of the
chain of custody and Request for Sample Analysis forms are included as Attachment 3.

Analytical Methodology for Requested Analyses

* ICP-MS Metals by EPA Method 200.8 and ICP-AES Metals by EPA SW-846 Method
601 OA. Analytical work was performed with no deviations to the approved method.

* VOA's by EPA SW-846 Method 8260A. Analytical work was performed with no
deviations to the approved method. The compound 1 -Butanol requested under EPA SW-
846 Method 8015 was reported under this method.

* Semi-VOA's by EPA SW-846 Method 8270B. Analytical work was performed with no
deviations to the approved method.

* Alcohols and Glycols by EPA SW-846 Method 8015. Analytical work was performed
with no deviations to the approved method. The compound I -Butanol requested under
this method was reported under EPA SW-846 Method 8260A.

* WTPH-D by WDOE Method NWTPH-Dx. Analytical work was performed with no
deviations to the approved method.

* WTPH-G by WDOE Method NWTPH-Gx. Analytical work was performed with no
deviations to the approved method.
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* IC Anions and Ammonium by EPA SW-846 Method 300.0 and 300.7. Analytical work
was performed with no deviations to the approved method for Ammonium, but a
deviation was required for the Anions (see comments below).

* The pH by EPA Method 150.1. Analytical work was performed with no deviations to the
approved method.

* Percent Solids by EPA Method 160.3. Analytical work was performed with no deviations
to the approved method.

* Cyanide by EPA SW-846 Method 9010. Analytical work was performed with no
deviations to the approved method.

* All RadChem analyses (TA/TB, AEA's, GEA) were run by internal WDOE accredited
WSCF procedures. Analytical work was performed with no deviations to the approved
method.

Comments

PCB's - This analysis was originally on the Sample Chain of Custody when received at the
WSCF Laboratory, but the client later requested the analysis not be run.

ICP-MS and ICP-AES Metals - The hold time(s) for this analysis was met. A Laboratory
Control Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery
group per the GPP Letter of Instruction. See page(s) 2-27, 2-28, 2-29, 2-30, and 2-48 for QC
details.

VOA's - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-36, 2-37 and 2-38 for QC details. Compounds listed on the tentatively
identified peak report with an "N" qualifier have been identified with the program used to
interpret the raw data.

Semi-VOA's - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-44, 2-45, 2-46 and 2-47 for QC details. Compounds listed on the
tentatively identified peak report with an "N" qualifier have been identified with the program
used to interpret the raw data.

Alcohols and Glycols - The hold time(s) for this analysis was met. A Laboratory Control
Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per
the GPP Letter of Instruction. See page(s) 2-37 for QC details.

WTPH-D - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-40 for details.

2
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WTPH-G - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP. Letter
of Instruction. See page(s) 2-39 for details.

IC Anions - The client requested hold time(s) for this analysis was not met. The client was
notified and requested WSCF to continue with this analysis. A Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP
Letter of Instruction. See page(s) 2-33, 2-34 and 2-36 for QC details.

NH4 - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-38 for QC details.

The pH - Per the direction of the chain of custody, the pH-was completed within 24 hours of
sampling.

Percent Solids - PCB's, VOA's, Semi-VOA's, Alcohols and Glycols, WTPH-G and WTPH-D
analytical results were corrected for percent solids. All other analytical results were reported for
the sample as received.

CN - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-26 for QC details.

RadChem - There are no hold times associated with these WDOE accredited methods. Except
for GEA, a Laboratory Control Sample and Duplicate were analyzed with each delivery group
per the GPP Letter of Instruction. See page(s) 2-31, 2-32, and 2-35 for QC details.

This Summary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF
Laboratory A al Manager and Client Services, as verified by the following signature.

Troy Dale
WSCF Production Control

Abbreviations
Hg - mercury Am - americium
IC - ion chromatography Cm - curium
ICP - inductively coupled plasma Pu - plutonium

ICP/AES - ICP/atomic emission spectroscopy Np - neptunium

ICP/MS - ICP/mass spectrometry GEA - gamma energy analysis
Total U - total uranium H3 -Tritium
AT/TB - total alpha/total beta Sr - Strontium 89, 90
AEA - Alpha Energy Analysis WTPH-D - Total Hydrocarbons-Diesel

WTPH-G - Total Hydrocarbons-Gasoline TSS - Total Suspended Solids

3
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~4 5(o)

FH-Central Plateau Project CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST F03-006-014 Pae 1 or I

Collector Company Contact Telephone No. Project Coordinator Price Code 8 Data Turnaround
Johmasen/Popc/Pflstcr LC Hulstrom 373-3928 TRENT, SJ P C

Project Designation Sampling Location SAF No. Air Quality [] 30 Days
200-PW-2/200-PW-4 OU - Borehole Soil Sampling 216-A-19 (C3245) 22.5-25.0 ft F03-006

lee Chest No. Field Logbook No. COA Method of Shipment
HNF-N-3361 117504ESIO Goverment Vehicle

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Waste Sampling & Characterization

POSSIBLE SAMPLE IIAZAILDS/ItEMAtKS -

Ccl4C CooLAC None Nwo -
Preservation

Special Handling and/or Storage Type of Container G GO P Sump V.a

No. ofContainer(s) 1 3 1 1

Volume 250.L 40n,. 500ML 60.1

-- SaltSm)m(I)i SW e im(2)k Scum()In AaviyS-
SP.i s-W siec

SAMPLE ANALYSIS - -

Sample No. Matrix *Samnple Date Sample Time

BI6RX8 ) Vtc OtS1 SOIL -/-o3 13Y8 X x-
B16RX9 SOIL - -3 - X; ., X

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix
Reli m Da Rev: BCedIn. r D ine - The laborntdy is to report both kerosene and dicsel rnge compounds fron die WPH-D analysis.

A)M 14!z&~ ~- (1) Semi-VGA - 8270A (rC14 Semi-VGA - 8270A (Add-On) (2.luinoeyclumol, Tiblyl phosphlaki soUai
Relinquished By/Removed From ON 'IC Received By/Stord In bwl/ime TPH-Diesl Range- WTPH-D; TPH-Gasoline Range- WTPH-G;' PBs -8082 saal,

(2) Alcohols, Glyols,& Ketenes -8015 -Hutmnot, Dictityl ether, Ethylene glycot, Medanoll W*Wm
Datefruneh~d By/Remo~d , Rceived By/Stoed In Daerime (3) Ga a Spewctsuepy (Ceiuw-137, Cobalt-60. Emopiuw 152, EnrpiurM, Europiwm-lSS, M"

Relinquished By/RemovedFro Di yGamma Spec - Add-on {Antimoy-125, Cesium-134, Ti-126); Isotopic Radium (Radium-226, Radium oosa
.228}; Isotopic Pluoianm; Americhim,241; Isotopic Unnium; Trace Elements ICP/MS .200.8 -Ora.. uLIQM

Relinquished By/Removed From Date/fime Received By/Stored In Date/Time (Completc) (Antimony, Arsenic, Baum, Berylliumn, Cadmium. Chromium. Copper. Lead, Mercury, '-l-
Nickel.Selenium, SilvrUnium);lCPMetas - 6010A(Add-on) (BismohBoron); IC Anions-3 00.0 y- '

Daftel/MT mhr whoen in Ni(trlte Ntmgmn in Niuite, l'phsplte. Sulfate); Cyanide (Tomi) - =,,
Rclinquished By/Removed Fromn Dtefime Receid By/stored In Date/ime 335.2: Cations C)-300.7 (Nitrogen in ammonium); pH (Soil) - 9045 x-

Relinquished By/Removed From Date/Time - Received By/Stored In Datilime

LABORATORY Received By Toil. DinT
SECTION

FINALSAMPLE DisposaliMethod Disposed By . Date/TIme
IjISPOSMON -

EE-01 1 (03/01/2002)

en
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Appendix A -
Data Validation Checklists

BHI-01435
Rev. O

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

ALIDATION A B C D E
LEVEL:

PROJECm: '..ot-LN)-2 er'&J" DATA PACKAGE: (}$cY'2 -- (4
VALIDATOR: 'L LAB: Li 5c F DATE: (o Ir' 'r>
CASE: I SDG:

ANALYSES PERFORMED

SW SW-846/GFAA SW-846IHg SW-846
Cyanide flo 6

SAMPLESWMATRIX

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification docmncntation present?....................................................................................... Yes N N/A

Contents:

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations perfo in ed on all instnuments?............................................................................ . Yes

Initial calibrations acceptable?...............................................................................................................Yes

ICP interference checks acceptable? ....................................................................................................... Yes

ICV and CCV checks perform ed on all instnrmxe ts?............................................................................. Yes

ICV and CCV checks acceptable? ................................ ....................................................................... Yes

Standards traceable?................................................................................................................................Yes

Standards expired?............................................................................................................ ............ .. Yes

Calculation check acceptable?................................................................................................................. Yes

C n n".

No

No

No

No N/

No N/

No N1

No N

No

Data Validation Procedurefor Chemical Analysis
October 2000 A-16000022
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Appendix A - BI-0l435
Data Validation Checklists Rev. 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

ICB and CCB checks performed for all applicable analyses? (Levels D, E).................. Yes
ICB and CCB results acceptable? (Levels D, E)............... . .... Yes No /A
Laboratory blanks analyzed?......................................... . No N/A
Laboratory blank results acceptable?... ....... ............... N/A
Field blanks analyzed? (Levels C, D, E) ....... ................................ YesNoN
Field blank results acceptable? (Levels C, D E) .... .... Yes No
Transcription/calculation errors? (Levels D, E)...... ......................... Yes No
Co ents: A ' TV

4. ACCURACY (Levels C, D, and E)
MS/MSD samples analyzed?...____........................... ..................... No N/A
MS/MSD results acceptable?................................................NIA

MS/MSD standards NIST traceable? (Levels D, 8)..............Yes No (N/)
MS/MSD standards expired? (Levels D, E)............................................................... ........ Yes No IV>
LCSIBSS samples analyzed?,......................................................................................................... No N/A
LCS/ SS results acceptable? ....... ........................................................................................................ Yes N/
Standards traceable? (Levels D, E)............................._._....... Yes No

Standards expired? (Levels D, 2)................................ ............. Yes No
Transcription/calculation errors? (Levels D. E).................................... Yes No N/
Perfornance audit sample(s) analyzed?...............................................................................................Y o N/A
Perfo nunce audit sample results acceptable? ................................................................................. ...Yes No s

Conuuents: CArye e.ot + 'a -/ og sh sp -XQ ?c

stllt . Lc5 t) ?0 -k" le4
'N Vore-L) - .Mv) 4.C5 23-

,A~loc ?A5

Data Validation Procedure for Chemical Analysis
October2 000023 A-17



Appendix A -
Data Validation Checklists

BM-01435
Rev. 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values acceptable?.................................................................................... ................. N/A
Duplicateresults acceptable?............................................................................................................

MS/MSD standards NIST traccable? (Lvels D, E). ........ . ... .......... _..Yes No

SJMSD standards expired? (Levels D, E)................................................Yes No
Field duplicate RPD values acceptable?...................................................... ........................... Yes No
Field split RPD values acceptable?............................-..... . ...... _.........._. Yes No
Transcriptiod/calculation errors? (Levels D. E) .................. Yes No(Q3)

Conents:_

6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution samples analyzcd?.................................................................................................Yes

ICP serial dilution %D values acceptable?..................................................... ....................................... Yes
ICP past digestion spike required?..................... ............................................................................. Yes

ICP post digestion spike values acceptable? .......................................................................................... Yes
Standards traceable? ...... _. _........................................................................................ Yes
Standards expired?.......... ............... ...._._ _ ............ _.... Ye

Trana ription/calculation erors? ............................... .... ............................... ............................... Yes

Comments:

NO

No N/

No N

No N1.

No N1

No

No N1

Data Validation Procedurefor Chemical Analysis
October2000

000024 A-18



Appendix A -
Data Validation Checklists

BHI-01435

Rev. 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

7. FURNACE AA QUALITY CONTROL (Levels D anid E)

Duplicae Injection perftn d as required?..................................................................................... yes
Duplicate hiection %RSD values acceptable?............................... Yes
Analytical spikes perfonned as required?..... ............................................................. Yes
Analytical spike recoveries acceptable?--.....................................................................................Yes

Standards traceable?............................................................................................................................Yes

Standards expired?.................................-......................................................................................... Yes
MSA performed as required?.......--................................................... ....................................... Yes
MSA results acceptable?........... ................................................ _............ ... .. ............. Yes
Transcription/clculatioa errors?............................................................................................................. Yes
Comments:

No N/A

NN/A

N N/

NW/A
Ni N/

N N/AN/A

No NA

No "l,

L HOLDING TIMES (aN levels)

Samples properly preserved?........................................................................... ................................. No N/A

Sample holding times acceptable?.......................................................................... o ............... a N/A
Comments:

Data Validation Procedunwfor Chemical Analpisr
October 2000 000025 A-19



Appendix A -
Data Validation Checklists

BH-01435

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND EkTECT1ON LIMITS (a levels)

Results reported for all requested analyses?.............................................

Rrwlts aupported in f raw data? (Levels D, )........................................................................... N A
Sw s properly prepared? (Levels D. ).. .......................................................................................... Yes N o
Detection limits meet RDL?............................................................................................................. No N A

Tramriptiacalculation errors? (Levels D, E)................... ..... .. No
Comns

Data Validation ProceSurefor Chemical Analyris
October 2000 A-20000026
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date: 04/04/03Test: ICP-2008 MS All possible metal Receive Date: 04/04/03

QC Analysis Lower Upper
Type Analyte CAS # Results Units Date Limit Limit
Lab I): WU3UUUUfl9
BATCH QC ASSOCIATED WITH SAMPLE
MS sitr bytCt.MS, 44-i24 3.M %" #i sov ,4/15/0 70a.. i3s.o....... .. .................. .........
MS Aluminum by ICP-MS 7429-90-5 n/a % Recov 04/15/O3 70.000 130 000
MS Ansenio by ;CP-qs 744:*0t-3 2 -m 7 %4R.cov o4/ns/a3 7w. i0o130- 00
Ms Badum by ICP-MS 7440-39-3 n/a %6 flecay 04/16/03 70.000 120.000
*fl. B.evyll[w by ICP-Ms -7440-4 A 7 7.22 -' % eo &460 700013.

Ms Cadmium by ICP-MS 7440-43-9 9 2. 217 %6 Reoov 04/1 6/03 70.000 IS 3C000
Cobett by tC-M.Si~ 1~I... 7440.4-4 . 8 7 %1Rcov 0. ... 70-0

............. ........ . .... ... 'y .......................... \

MS Chromium by lCP-MS 744C-47-3 91.899 96 Recoy 04/16/03 70.000 130 000
MS Coper by ICP-M$> 7,.~ 4404-- j, M362 %Ruoov 04/1/37.0 3. li.,

MS Mercury by lCP-MS 743-97-3 113.00 R.cov 04/16/03 70.000 130.000
MS Melganisa by %C%-M' 743.-966 "j'- Reov4/1/37.0 3.

.... ... ........... ......... ................. .................

MS Molybderum by lCP-MS 7439-99-7 56.930 %6 flecy 04/16/03 70.000 130.000 -
"MS ' Nlokel by'hCYM4744 ' ,,, ,85 % RcOQV .04/$/b ' 70.000'10.
Ms Load by lCP-MS 7439-92-I 107.676 %6 flecyv C4/15/C3 70.000 130.000

MS Andmony by ICP-MS 7440-3-0 92.217 % Recov 04/t6/03 70.000 130000
MS Selenium by lCP-MS 7782-49-2 50.000 6 flecyv C4/15/03 70.000 130.000 e
MS Thonmm by iCU-MS -1440-k$-t . 41 7 % 6#eo 04/.B/O3 70.00.. 10.00
Ms Thalium by lCP-MS 7440-29-0 101 .706 %6 Rlecyv 04/15/C3 70.000 130.000
MS ,Uranhum by lCt-MS ,74 4$1- . l eo 41/37.0 3.0
Ms Vanadium by lCP-MS 7440-62-2 n/a %6 flecyv 04/15/03 70.000 130 C00
MS on b y P-MS 7440-6- 91/ '-8 % Recov 04/15/03 70 000 130.000
MSD Silver by iCP-MS 7440-22-4 92.055 %6 flecyv 04/15/03 70.000 130.000
MSt AlumInurn by P-MS 74 29-S- raM % fecov C4//03........70.00. .3 .....
MSD Arsenic by lOP-MS 7440-38-2 63.148 %6 Rlecyv 04/15/03 70 000 130.000 -

M aaiBumhtie}P-MS 244bs-39-3 n:/a t, Rae 4/60 7o0 0 . 130.00&
Ms Beryllum by IGP-MS 7440-41-7 78.814 % Recov 04/15/03 70.000 130.000
M$0 Cadmtum by ICP-MS 7440-3&,',,,401 % $ fleoov 041/37.0 13S.S0O

MSD Cobalt by lCP-MS 7440-48-4 87.606 %6 Rlecyv 04/16/03 70.000 130.000
MSO Chromium by lCP-M$ 744047-3 . 2 - 6t ecv '0411/at3 70 000- 130.000

MSD Copper by lCP-M S 7440-50-9 94.640 6 Rleec 04/1 5/03 70.000 1 30.000
MASO . Mercury hy lCP-MS 7 439-07-6 114 4071 '% R -co 04 -/ 7o.00O - 3 .oow
M5W Manganese by lCP-MS 7439-96-5 n/a %6 flecyv 04/16/03 70.000 130.000

MD Malybdenm by lCP-MS 7439-98-7 56.93 % R .v 04/15/03 7.0000 130.000 -
MSW Nickel by lOP-MS 7440-02-0 90.254 %6 flecyv 04/15/03 70.000 130.000

--PASO J..adb4~iOV'.M$: ........ ...4*I' .4.'4 ~ &tcv 0/ a........ . ....c
MsD Lead by lCP-MS 7439-92-1 107,.676 R.cov 04115/03 70000 130000

MWD Antimony by lCP-MS 7440-26-0 92 479 %6 Rlecyv 04/15/02 70.000 130.000
MsD sleniun by lC-MS 7782-49-2 .6000 % Recov 04/15/03 70.000 130.000

MD Thorum by lCP-MS 7440-29-1 18.644 9 ecy 04/15/03 70 000 130.000
MSD Thallium by ICP-MS 7440-2-- 101.707 6 R.cov 04/15/03 70.000 1t30.000

MSD Urenlunm by lCP-MS 7440-61-1 n/s %6 Rlecyv 04/15/03 70 000 130.000
MIS Vanadium by *Cp-MS 7440-62-2 n/e % Recov 04/t/03 70.00d 130.000MSD hinr by tCP-MS 7440-22-4 2.5 9 Rcov 04115/03 70.000 130.000

MS Zrinc by lP-MS 744066-6 65.14 96 flecyv 04/16/03 70.000 130.000

BATCH QC
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006Matrix: SOLID Sample Date:Test: ICP-2008 MS All possible metal Receive Date:

QC Analysis Lower UpperType Analyte CAS # Results Units Date Limit Limit
BANK .SItvs by IC-S<744"-224 < .2 w/L O4/Th(C'j 't ' -44W7 t&440
BLANK Aluminum by lCP-MS 7429-90-5 <11.0 ug/L 04/16103 -24 200 24.200

BLANK Barium by |CP-MS 7440-39-3 <0.200 ug/L 04/15/03 -0.440 0.440BLANt Br.flum tby lCP-MS 74$*4..7 <030 - L :t4,15,,,. -Wa0 .0

BLANK Cadmium by lCP-MS 7440-43-9 <0.100 ug/L 04/15/03 -0.220 0.220
BLN oaitby C-Mks 7404- O. gL 041/3-440 ' 0440 '

.... ~~~~~. .. . ..... .... ........ ... .......... ..

BLANK Chromium by lCP-MS 7440-47-3 <0.300 ug/L 04/15/03 -0 660 0.660
TLANK'i Cpr yCP-M' 74 - /-11001

BLANK Mercury by lCP-MS 7439-97-6 <0.100 ug/L 04/15/03 -0.220 0.220
BtANn '.Manganne by IOP-M$ 74l4fl5 COO<4.3 t/L......... .. - .91/ W006 1 7w
BLANK Molybdenum by JCP-MS 7439-98-7 <0.300 ug/L 04115/03 -0.660 0.660
SLANK .Ntocl by lCP-MS' ' " 7440.02-4 ~ <0XW0W '&ij/L 04/16/00' -. 106 idb~~~~~ ................BLANK Lead by lCP-MS 7439-92-1 <1.20 ug/L 04/15/03 -2.640 2.640
BLANK AnttVonyby tCpMS a '1 744&l-N . .78 ujL :4/1 1 .1 .
BLANK Selenium by lCP-MS 7782-49-2 <0.300 ug/L 04/15/03 -0.660 0.660
B1AN thaibum by -M 44-: "<.I44 -O4O4
BLANK Thallium by ICP-MS 7440-28-0 <0.100 ug/L 04/15/03 -0.220 0.220
BLANK Uranlium by 1CP-MS 7440-62-1 .0/0' ugL t4k15/03 -.. 22. ..22
BLANK Vanadium by CP-MS 7440.-62-2 <0.400 ug/L 04/15/03 -0.880 0.880
StANK Zinto y IcP-MS. ,7 44-6-t< <4AQ' ' u'g/L. 04/1&Cf3 -'' .900' <' 0
LCS Silver by lCP-MS 7440-22-4 147.899 % Recov 04/15/03 95000 115.000
LCS Aigminurn byt lCP'-MS 7429-S0t . 7 %.

LCS Arsenic by lCP-MS 7440-38-2 107.692 % Aecov 04/16/03 95.000 115.000
LOS Barium by ICP-M 4 34.S47 %fRecov C4/15/0 5.> 1.'
LCS Beryllium by lCP-MS 7440-41-7 106.242 % Recov 04/15/03 85.000 115.000
LCS C ydvm -y CP-M S as 7440-4$- . 105S3s4 % ' .3 0 '0 11.0+0
LOS Cobalt by ICP-MS 7440-48-4 9.075 % Aecov 04/IS/Os 85.000 116.000
LCS ChromIm by 7CP-MS 7440-484 907.6 % Raeov 04/11603 85.000 115.000
LCS Copper by ICP-MS 7440-50-8 104.724 % Recov 04/1603 85.000 115.000
LCS Me ury by lCP-M$ 7430-674 1 744 %'fecov 04/15/03 ' 6.000, CK- ..
LCS Manganese by ICP-MS 7439-96-5 102.796 % Recov 04/15/03 85.000 115.000
LCS Molybdenum by OC-S .7439-9.7 23.3 % Rocoy 04/I 3 , 5.000 9, 05,o
LCS Nickel by lCP-MS 7440-02-0 99.522 96 Recov 04/15/03 85.000 116.000
LCS Lead by l.P-MS. 74f9-$2-1 l14.a- % Rov 04/193 . 0 5 0I16.00
LCS Antimony by lCP-MS 7440-36-0 113.768 % Recy 04/15/03 85.000 115.000
LCS Selengum by tCP-MS 778t49t2 10S.72 % kecov C4/0 95.000 16.000
LCS Thorium by lCP-MS 7440-29-1 n/ %6 Recov 04/15/03 85,000 115.000
LC5 y ha'llium by OCP-MS . 7440-2*-0 >"1<10 442 ' p Seoov 04/I 103$500 1.

LCS Uranium by lCP-MS 7440-61-1 101.523 % ..ec 04/15/03 85.000 115.000
ItS anadm by ICP-MS.744C-2- %03.S60 % Rfcov 04/I tOS 86-000<' .... 000
LCS Zinc by ICP-MS 7440-66-6 114.717 9 Recov 04/1/03 85.000 116.000
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date: 04/04/03
Test: ICP Metals Analysis, Grd H20 P Receive Date: 04/04/03

QC Analysis Lower Upper
Type Analyte CAS # Results Units Date Limit Limit

Lab ID: W030000157
BATCH QC ASSOCIATED WITH SAMPLE

M 1. r h by &P 744 ~-t 24 '% ...... /...7...- '.2.....

MSD B.muth by ICP 7440-69-B 94.540 96 R.cov 05/06/03 75.000 125.000

Lab ID: W030000158
BATCH QC ASSOCIATED WITH SAMPLE
MS Bismuth by ICP 7440-69-9 94.780 % Rscov 06/06/03 76.000 125.000

Lab ID: W030000159
BATCH QC ASSOCIATED WITH SAMPLE

MS raut b IP 44-6-ft 5.24 y2o C5/0OiO0  A 5.0 '25.0

MSD Bismuth by ICP 7440-09-9 93.540 96 Recov 05(06/03 75.000 125.000
sPt-RP Bsmuth by ic0 7440 0-9 ' . '2 RPs , /o o2o

BATCH QC
BLANK Bismuth by ICP 7440-69-9 <6.8-2 ug/L 06106/03 -1.000 0.068
LC$ ' Bismuth by fCP 7440-S0-9 - 11.20 % 4s'cov '56b/do' K' 'e.00& ''2..' ti66

Lab ID: W030000157
BATCH QC ASSOCIATED WITH SAMPLE

go by 1P74400-8

MSD Boron by ICP 7440-50-8 101.300 % Recv 05/06/03 75.000 125.000

Lab ID: W030000158
BATCH QC ASSOCIATED WITH SAMPLE
MS Boron by lCP 7440-50-8 101.160 % Recov 0506/03 70.000 130.000

Lab ID: W030000159
BATCH QC ASSOCIATED WITH SAMPLE

-Mt. oonb ICP"- 744-t0 i . 1'w0,t2 % R o 5/6brn 7"' 013.0
MSD Boron by ICP 7440.50-8 100.040 % Recyv 05/06/03 75.000 125.000

PK P Bdron by ICP 744d-t2- , ' P 15 - RO 0/6/30002.0
X" flC..

BATCH QC
BLANK Boron by CP 7440-80-8 <9.5 ug/L 05/06/03 -10.000 10 000

LCS sorn by icP 7440-60- 21.ia 9 , % Hcv 0/0/t3 52.000 4 R,

Reportwl3q/rev.5.1 p 23
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date: 04/04/03
Test: ICP Metals Analysis, Grd H20 P Receive Date: 04/04/03

QC Analysis Lower Upper
Type Analyte CAS # Results Units Date Limit Limit

Lab ID: W030000157
BATCH QC ASSOCIATED WITH SAMPLE

MSD BI.muth by lCP 7440-9-" 94.540 % Recov 06/06/03 75.000 125.000

Lab ID: W030000158
BATCH QC ASSOCIATED WITH SAMPLE
MS Bismuth by lCP 7440-69-8 94.780 % Recov 05/06/03 75.000 125.000
MaD' Lttist by icP>~ 7>f44t&" ~ '64b - . R4tot t6S/8ya', t7&,00 .2'Q 5.z0oo0 >

Lab ID: W030000159
BATCH QC ASSOCIATED WITH SAMPLE

Cr Q4.:hby CP74p-69- 346 ' ea 0/6 7.0>Q0 \124040
MSD Bismuth by TCP 7440-89-9 93.540 % Rcov 05/06/03 75.000 125.000

SPK-tPO' hIrmuth byjICP' 7'' .. 'z4.-9e 0.7W 7 RP. OW/O6/O3 K.0 2,

BATCH QC
BLANK Bismuth by lCP 7440-69-9 <6.8.-2 ug/L 05/06/03 -1.000 0.068
LCS Bm4Muth by ICP 744QV-* -' 1- % Rcov a06/.oo6 12 .

Lab ID: W030000157
BATCH QC ASSOCIATED WITH SAMPLE

'0)0 ox3,0-owC,Moronb CP 74412.7 % ov .0/ 7. ....
MSD Boron by lCP 7440-60-8 101.300 .% Reoov 05/06/03 75.000 125.000

Lab ID: W030000158
BATCH QC ASSOCIATED WITH SAMPLE
MS Boron by TCP 7440-60-8 101.160 % Recov 05/06/03 70.000 130.000

Moton by ic. -4 7'

Lab ID: W030000159
BATCH QC ASSOCIATED WITH SAMPLE

MS Baron byICP 7440.502 100.8,0 ReAov 0S/O037.0 3.0
MSD Boron by TCP 7440-50-8 100.040 % Recov 05/06/03 75.000 125.000
$PK-8PD Btw '-y .C .44.-.-..-.13 ..... .5 0 . 0.0

BATCH QC
BLANK Boron by lCP 7440-50-8 <9.5 ug/L 06/06/03 -10.000 10.000

Cs Boronby CP 7440tn-t 217.y6 %&ecov by/oai03 2.0O4 Q4S0O +t

Report w3q/rov.5.1 p 23
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Date:
To:
From:
Project:
Subject:

'V1

17 November 2003
Fluor Hanford Inc. (technical representative)
TechLaw, Inc.
200-PW-2/200-PW-4 OU - Borehole Soil Sampling
Radiochemistry - Data Package No. 30461 (SDG No. 30461) N

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
30461 which was prepared by WSCF. A list of samples validated along with the
analyses reported and the requested analytes is provided in the following table.

Sample ID Sample Media Validation Analysis

B16RX8 4/4/03 Soil C See note 1 & 2

B16RX9 4/4/03 Soil C See note 1 & 2

1 - Gamma spectroscopy and alpha spectroscopy.
2 - Gamma spectroscopy results for sample B1 6RX6 were re-analyzed and reported
separately in data package WSCF20031 181. It is the re-analysis data that was
validated and is contained in this report. Due to an exponent error, the americium(gea)
result was corrected and SDG WSCF20031181 was re-reported.

Data validation was conducted in accordance with the FHI validation statement of
work and the 200-PW-2 Uranium-Rich Process Waste Group Operable Unit RI/FS
Work Plan and RCRA TSD Unit Sampling Plan (DOE/RL-2000-60, Rev. 1,
December 2000). Appendices 1 through 6 provide the following information as
indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Documentation Requested by Client

DATA QUALITY OBJECTIVES

* Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the validity
of the results. The maximum holding time for radiochemical analysis is 6 months.

All holding times were acceptable.
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* Laboratory (Method) Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the required detection limit (RDL), the
following qualifiers are applied: All positive sample results less than five times the
highest blank concentration are qualified as estimates and flagged "J"; sample
results below the minimum detectable activity (MDA) are qualified as undetected
and flagged "U"; sample results above the MDA and greater than five times the
highest blank concentration are not qualified.

Due to laboratory blank contamination , all bismuth-214 and radium-226 results in
sample B16RX8 and the lead-214 result in sample B16RX9 were qualified as
estimates and flagged "J".

All other laboratory blank results were acceptable.

Field Blanks

No field blanks were submitted for analysis, therefore, no field blank data was
available for review.

0 Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis is
compared to the known activity to assess accuracy. The acceptable laboratory
control sample (LCS) and matrix spike (MS) recovery range is 80-120%. In
addition, samples may be spiked with a radiochemical tracer to assist in isolating
the radioisotope of interest with the yield of the tracer being used in calculating
sample activity. The acceptable range for tracer recovery is 20% to 105%. Spike
sample results outside the above ranges result in associated sample results being
qualified as estimates, rejected, or not qualified, depending on the activity of the
individual sample.

All accuracy results were acceptable.

* Precision

Analytical precision is expressed by the relative percent difference (RPD) between
the recoveries of duplicate matrix spike analyses performed on a sample. Precision
may also be assessed using unspiked duplicate sample analyses. If both sample
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and replicate activities are greater than five times the contract required detection
limit (CRDL) and the RPD is less than +/- 35 percent, the results are acceptable.
If either activities are less then five times the CRDL, a control limit of less than or
equal to two times the CRDL is used for soil samples and less than or equal to the
CRDL for water samples. If either the original or replicate value is below the
CRDL, the applicable control limits are less than or equal to the CRDL for water
samples and less than or equal to two times the CRDL for soil samples. If the RPD
is outside the applicable control limit, associated results are qualified as estimated
detects or estimated non-detects.

All duplicate results were acceptable.

Field Duplicate Samples

No field duplicate results were submitted for analysis.

* Detection Levels

Reported analytical detection levels are compared against the target quanitiation
limits (TQLs) to ensure that laboratory detection levels meet the required criteria.
All reported laboratory detection levels met the analyte specific TQL.

* Completeness

Data package SDG No. 305461 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to laboratory blank contamination , all bismuth-214 and radium-226 results in
sample B16RX8 and the lead-214 result in sample B16RX9 were qualified as
estimates and flagged "J". Data flagged "J" is an estimate, but under the FHI
validation SOW, the data may be usable for decision-making purposes. All other
validated results are considered accurate within the standard error associated with
the methods.
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REFERENCES

FHI, Contract #20266, Validation Statement of Work, Fluor Hanford Incorporated,
July 7, 2003.

DOE/RL-2000-60, Rev. 1, 200-PW-2 Uranium-Rich Process Waste Group Operable
Unit RI/FS Work Plan and RCRA TSD Unit Sampling Plan, December 2000.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the FHI
statement of work are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected
at concentrations above the minimum detectable activity (MDA) in the
sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate, but is usable
for decision making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated concentration is an estimate, but the data are usable for
decision-making purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected
in the sample. Additionally, the data is unusable due to an identified
major QC deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

000008

SDG: 30461 REVIEWER: DATE: PAGE 1 OF 1
TLI 11/17/03

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Bismuth-214 J All Blank
Radium-226 contamination

Lead-214 J B16RX9 Blank
contamination



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCWG)

Project: FLUOR-{ANFORD
Laboratory: WSCF
Case ISDG: W5CF20030461
Sample Number B16RX8 816RX9
Remarks
Location
Sample Date 4/4/03 4/4103
Radlochemistry TQL Result Q Result C Result Q Result Q Result Q
Amerlclu,-241 1 0.170 U 0.0210 U
Plutonlum-238 1 0.0360 U 0.0200 U
Plutonium-2391240 1 0.00890 U 0.0300
Uranium-234 1 3.60 5.40 1_
Uranlum-236 1 0.420 0.650
Uranlum-238 1 28.0 41.0
Cobalt-60 0.05 -0.00634 U -0.00455 U
Antimony-126 0.0251 U 0.0132 U
Cesium-14 0.0251 U 0.0294 U
Cesium-137 0.1 -0.0169 U -00093 U
Europlum 162 0.1 -0.00318 U -0.0297 U
Europlum 164 0.1 00182 U -0.00451 U
Europlum 166 0.1 -0.00959 u 0.0588 U

In-126 0.00719 U -0.0238 U
Radium-r22 0.2 0.556 0.515
Radium-226 0.1 0.484 J 0.372 J
ZInc46f -0.000280 U 0.0132 U
NiobIum-94 -0.00141 U 0.00731 U

s& Ru-103 0.00400 U -0.00162 U
Ru-1OS 0.0406 U -0.0290 U
Tin-113 -0.00307 U 0.00118 U
Cerlum-144 0.0162 U 0.00552 U
ThailIum-208 0.182 0.169
Bismuth-212 0.467 0.316
Lead-212 0.588 0.558
Bismuth-214 0.484 J 0.372 J
Lead-214 0.533 0.426 J

Actinium-228 0.5B6 0.515
Thorlum-234 34.4 37.3
UranIum-236 0.517 0.618
Americium-21 11.88 e-10 U 0.895 U

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize potential miss-interpretation of results. All other qualifiers shown were applied during validation.
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WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample# Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive
W030000f5s IBAXS GPP 7664-47 Ammo*s (NI by :C . SOLD LA -S03-401 6.22 ugtg 50.00 0-20 04J23J03 04/04/O3 04/04/03
W030000159 B16RX8 GPP 57-12-5 Cyanide by Midi/Spectrophotom SOLID LA-696-402 U < 0.200 mg/kg 0.98 0.20 04/15103 04/04/03 04/04/03
W030000i9 B1SRXS GHP-............KT$:: Nrcnt Soq SLA 1a 41 $94..1 % 0.0 O4f22 3 4/04/03. .4..4.3

W030000169 BISRX8 GpP PH pH Soil and Waste Measurement SOLID LA-212-411 9.60 pH 0.010 04/22103 04/04/03 04/04/03
w030000$s9 SRXn GPP 125l7-4-1 AMpbaty liquid ,lntIllatIon SOLID: : .*L-54-42 12.0 p~ 1 7 04/0 /0 04/04/03 4104/03
W030000169 BI6RX8 GPP Alpha error by LC SOLID LA-508-421 41.0 % 0o 04/09/03 04/04/03 04/04/03

Gbt. by -Iquid ,antdII n S1IX .LtA-S-42tI 3l.. pC..g .S I4/0gj03 04/04/03 04/04/03
W030000159 B16RX8 GPP Beta error by LC SOLID LA-508-421 30.0 % 0.0 04/09/03 04/04/03 04/04/03
WO flB9:::ft6Xf GPPf 540-SI-2 2-S:rn .tiwnoi SOD . r arieS 1.404+04 "flkw S.Oe +0S 08/02/03 04/04/O. 04/04/C3
W030000159 B16RXS GPP 60-29-7 Dlethyl ether SOLID Organics U < 5.00.+03 ug/kg 6.0.+03 05/02/03 04/04/03 04/04103
Wi30t0t'o a6RX GPP l07-21-l Ethylenc iycof 50L10 Qrgnic I <65-w.+03 ug/kg S5-..O CS 0/f2/O3 04/l:4/O 4j4/3
W030000159 B16RX8 GPP 67-56-1 Methanol SOLID Organic. U < 1 00.+03 ug/kg 1.Oe+03 06/02/03 04/04/03 04/04103

- WO30000.159; eSAXca GPP 1459l-t0-2 Am-241 by AEA SOUID kA-S08-471 U 0.170 pCi'g 0-2$ 04/18/03 04/04/oS 04/04/03
W030000159 B16RXS app E-T.C Am-241 by AEA Total Crtg Error SOLID LA-508-471 98.0 % 0.0 04/18/03 04/04/03 04/04/03

WOiirn Sb1RX GPP 24959-J6 Sromidflrtby SOLID lA -53-410 U < 0.900 ug/a 20.00 Osc 9 64 44 3

W030000159 B16RX8 GPP 16887-00-6 Chloride (CII by IC SOLID LA-533-410 20.7 ug/g 20.00 0 28 04/09/03 04/04/03 04/04/03

W030001 #IUW6RX$ GPP 10l4-4*-S f4uodda [fl by IC SOLID -L533-410 SX 0 981 ugl 20.00 014 14/09/03 .4143i4104/D3
W030000159 B16RXB GPP NO3-N Nitrate (Ni by IC SOLID LA-533-410 447 ug/g 9.89.+002 4.9 04/09/03 04/04/03 04/04/03

W ood0 ii si1X GPP NO2-N Ntnue (N) by IC SOU LA;51a-41o B CA45 ug/g 20.00 0.18 04/0/03 041,4/03 4/04/03

C W30000.15 16RX GPP 14265-44-2 Phosphate (PI by IC SOLID LA533-410 B 4.33 ug/g 20.00 0.26 04/09/03 04/04/03 04/04/03
o 0 89 68/c GPP 14508-79-8 Sultato :S04) by/C SOLID LA-533-41o 1it ug/g 2000 OA4 04/09/03 04/04/43894/04/03

C W30000159 816RX8S GPP E.TC Ae-228 ReI.% Count Error (GEA) SOLID LA-508-462 10.8 % 0.0 04/08/03 04/04/03 04/04/03

W030000.: *K fl OPP 143A1-z3-0. A-
2 2 8by GEA. SOLID A-608.462 .040.pCilg 003 04/08/03 04/04/03 403

W030000159 B16RX aPP E.TC Am-241 ReI. % Count Error (GEA) SOLID LA-508-462 23.4 % 0.0 04/08/03 04/04/03 04/04/03

W542 pCi/g 0 y22 .. 04/08/03 04/04/03 04/04/03

W030000169 B16RX8 GPP E,TC 11-212 R.% Count Error (GEA) SOLID LA-50-462 33.6 % 0.0 04/08/03 04/04/03 04/04/03
WoaO3 oiSS Bim/Xl GPP 14l13-4-:6 h8.212 EAj SOLld LA-J08-4A2 0.7 c/ :. 92 04/0/03 04)04/03 04/04/03

MDL=Minimum Detection limit 8 - The analyte < the ROL but > the IOL/MDL (Inorganic) E - Analyte Is an estimate, has potentially larger errors
RQ=Result Qualifier J - Estimated Value U - Analyzed for but not detected above limiting criteria

X - Other flags and notes described in the comment./narratve.
DF=Dilution Factor

- Inioates results that have NOT been validated; + - Indicates more than six qualifier symbols
Report WOO4Aer. .1
Ground Water Protection Program- Page 2

,



WSCF
ANALYTICAL RESULTS REPORT

"0

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample# Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL AnalyzeSample Receive

WO3o00~0 t~x 6$ i7406. CpprbIM :::t SOID uA-506:412 .0.43 0.:

W030000159 B16RX9 OPp 7439-92-1 Lead by ICP-MS SOLID LA-605-412 2.80 ug/g 0.49 0.58
Wi3**tss simik oPr 7439-SO-S M by ICP-Ms souc tA-S05-412 43 ug/lig 46 1 5
Wo30000159 16RX8 GPP 7439-97-6 Mercury by ICP-MS SOLID LA-505-412 U < 0.0486 ug/g 0.49 0.049
W...........RX8 GPP 7439-987 Muolybdenumby ICY-MS SOLID . -0-442 E 14 ug1g 4.8 1$
W030000159 B16RX8 GPP 7440-02-0 Nickel by ICP-MS SOLID LA-505-412 6.25 uglg 0.49 0.24

W .1 GP f;82-4:-7 78IenIumbyIC-MS SOLID LA-505412 EU < 1.4$ ug/g 4.86 1.
W030000159 816RX9 OPp 7440-22-4 Sliver by ICP-MS SOLID LA-505-412 0.118 "g/g 0.49 0.097
W03000019 BSS:M IXS GP 7440-2-0 .Thillurn bylCP-A$ $OUDb LA-5O$-412 0:121 Uig/ 0,43 0-048
W030000159 B16RX8 GPP 7440-29-1 Thorium by ICP-MS SOLID LA-505-412 2.41 ugg 0.49 0.097

Wioitcs 16- GPP 7440-6yICP-MS SO UH LA-505-4112 118 ugtg 4S 0.49
W030000159 B16RX8 GPP 7440-62-2 Vanadium by IC'-MS SOLID LA.505-412 104 ug/g 486 1.9

04115103 04/04/03 04/04/03

C54/153 4/,M4/03 641.04103

04/15/03 04/04/03 04/04/03
04/15/03 04/04/03 04/04/03
C4/5/03 .04/04/O3 04/04/03
04/15103 04/04/03 04/04/03
04/15/Q$ d4/04/33 04/04/03
04/15/03 04/04/03 04/04/03

041/i.3 404/03 004/103

04/16/03 04/04/03 04/04/03

04/16/03 04/04/03 04/04/03
*030000W9 8RXS GPP 744044-6 ZIno by C.PMS SOID LA-505-412 58." Ig/; 4.6 19 04/11/03 04/04/03 04/04/03
W030000159 816RXS GPP TPH-G Total Pet. Hydrocarbons Gas SOLID NWTPH U < 250 ug/kg 2.50+02 04/16/03 04/04/03 04/04/03

.WO30 fl*.59 St;RXp GPP 135W1-16-- Pu-2$SbyAEA 0z1 0.LA-508-471 . U 0.0360 p /g 0.06$ 4/17j 404/03 ,4o4/03
W030000159 B16RX8 UPP E.T.C Pu-238 by AEA Total Cntg &ror SOLID LA-508-471 120 % 0.0 04/17/03 04104/03 04/04/03
w~aO3 oi00s: 856AX8 GPP? E.T.C l'u-2flf240 AEA TplCngg Err SU LA-508-47 100 %t 00 04/17/3 :04j04/03 04/04/03

wo30000159 816RX8 GPP PU-239/240 Pu-239/240 by AEA SOLID LA-508-471 U 8.90e-03 pCI/g 0.066 04/17/03 04/04/03 04/04/03
CWOSOOO S S l GP 120-S2-1 l,2,4-TIchlorobanzeno SOLD LA'S23458 L c 310 ug/kg 1.00 .1c+02.t4o/03 04/4a3 04/04/03

WO3;ooaois B16RXO GPP 95-50.1 1.2-Dichiorobenzene (SV) SOLID LA-523-456 U < 380 ug/kg 1.00 3.Se +02 04/18/03 04/04/03 04/04/03
W*OtSOCOQIS# SI6RXI GPP? 641-7-1 . t3-DAlorobenzen, S0UILA-s23-450 U < 40 ug/kgi 1.00. 3.4.+02 .:04J180O 4i04/03 04/04/03

OW030000159 B16RX8 GPP 106-46-7 1,4-Dichlorobenzene (SV) SOLID LA-523-456 U < 330 ug/kg 1.00 3.3.4+02 04/1/03 04/04/03 04/04/03

bW~so3ocxn rn6RXe GPr 95-95-4 2,4,5-Trldowphe~no 5 1L-23456 U < 71Q ujgfkg 1.00 7 1.+02 04118103 *4/04/O3 04/04/93
W030000169 B16RXS OPP 88-06-2 2,4.6-Tchlorophnol SOLID LA-523-456 U < 71.0 ug/kg 1.00 71 04/18/03 04/04/03 04/04/03

W030000159 816RX8 Gpp 106-67.9 2,4-Dimethylphenol SOLID LA-523-456 U < 71.0 ug/kg 1.00 71 04/18/03 04/04/03 04/04/03
WOOOQIS 183W O 5488 .4Oliohno SLI L-2S-4$6,' 1 g 1.0 7.1 02 ,41/~ f.*Y~ 0/403

MDL=Minimum Detection Limit 8 - Th. analyte < the RDL but > = the IDUIMDL (inorganic)

RQ=Result Qualifier J - Estimated Value

X - Other flags and notes descibed in the comrnents/narratlva.
DF=Dilutlon Factor
* - indicates results that have NOT been validated: + - Indicate. more than six quaifier symbols

Report W004fver. 5.1
Ground Water Protection Program

E - Anatyte is an estimate, has potentially larger eCors

U - Analyzed for but not detected above limiting criterla.

Page 5



WSCF
ANALYTICAL RESULTS REPORT

ON

M

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample# Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive
W030000w58 816AXa Gpp 120-f3-B Tn-r-tutylphospbae SOLID. L-423-456 J .:4'/1 ug/kg 04/18/03 04/04/0 44
W030000159 R16RXS GPP 111-44-4 bis(-2-ChlorothyDlEth SOLID LA-523-456 U < 260 ug/kg 1.00 2.6a+02 04118/03 04/04/03 04/04/03

W SW15 1RX P 11j-91-1 bikt'lorot~oxy)m4Uhar1 SCUD. LA-423-456 U < 120 ug/kg too 1.2e+2 64/1Th03 04/04/0$ 04/04103
-W030000159 B16RX8 GPP 13906-29-5 U-234 by AEA SOLID LA-508-471 3.60 pCt/g 0099 04/28/03 04/04/03 04/04/03

WPO30.06P:.B10fl8 GP. . EtC U-f4tbyhAA~telCitg Eror SOID. tA- C - 22-0 % 00 104/28 04/ 04103
W030000159 B16RXB GPP 15117-96-1 U-235by AEA SOLID LA-508-471 0.420 pC dg 0.093 04128/03 04/04/03 04/04/03
WO'30ooot* B16x GPP E,, -230 by AEA Total Ctg Error SOUD LA$38-471. 3.0 .. 0 0 04/21/0*iO44 1o4/.

'W030000159 816RX8 GPP 24678-82-8 U-238 by AEA SOLID LA-508-471 28.0 pCI/g 0067 04/28/03 04104/03 04/04/03
WQ30000I60 B1RXW aGPP E U-23B by AtATotalCntg Enr SOUD LA-5bS-471 19-0 % G-O 04/28/b3 041043 /4
W030000159 BISAXe . app 75-35-4 1-1-Cichloroethene SOLID 1LA-523-455 U < 2.10 ug/kg 1.00 2.1 04/16/03 04/04/03 04/04/03

Wa001986X PP 7t36t -Btaol00 LA-$23-456.... <.... ......... k.......... 21t 41/30/0/30/40
WOSOOGOISS 816RX8 GP? 71-43-2 Benzen. SOLID LA-523-455 U < 2.10 ug/kg tOO 2.1 04/16/03 04/04/03 04/04/03
WbOOtBB5 86SXS GPP..........lot-?- Chlarobenze, SCUD .LA;523-465 U < 2-10 ug/kg 1.00 2.1 04/18/03 b4/04/03564/04./63
W030000159 816fl8 GPP 108-88-3 Toluan. SOLID LA-523-455 U < 2.10 ug/kg 1.OO 21i 04(16/03 04/04/03 04/04/03
W030000159 816RX GPP 7-0-4 Trichlorothene SOLID LA-523-455 U < 2.10 ugkg 1.00 2.1 04/16/03 04/04103 04/0403
W030000159 B16RX8 app 8008.20-6 Kearosne SOLID NWTPH U < 4.20e +03 ug/kcg 1 00 4 2e+03 05/01(03 04/04/03 04/04/03
W*60tt6#: g1lRXs Gpp 88478-34-6 Total PNt Nydrocachans Diesel SOLID NWTPN J 7 80e+03 ug/k4 1.00 4.2@+03 O5/O1/03 04/04/03 04/04/Ifl
W030000159 BJ6RX8 GPP 84-15-1 otho-Terphenyl SOLID NWTPH 2.10e+04 ug/kg 1.00 2.le+02 05/01/03 04/04/03 04/04/03

1fl 8 VSX GPP 7864-41-7 Ammo'f4 tNI by IC SCUD LAv503-401 0.79 ug/g 50.00 0.20 D4/23/0344/04/Q3 4/04/O30 W30000100 8168X9 GPP 57-12-5 CyanIde by Mid/Spectrophotonm SOLID LA-695-402 U < 0.200 mg/kg 0 99 0.20 04/15/03 04/04/03 04/04/03
O 1t60 BI S app ITS P'rcent Solids SOLID LA-St-412 94.1 % 0.0 04/22/030404/3 04/0403

Ow3o0olGo 816RX9 app PH pH Soil and Waste Measurement SOLID 1LA-212-411 9.59 pH 0.010 04(22/03 04/04/03 04/04/03
16h~so 0ac S16RX9 SPP 125&7-48-i AlphAby ilquid sclnilation SOlln tA-608-421 I2to pCi/g 1,8 04/Q9/Q3~ 04/04/03 04/04/03C 0w3ooo01eo B1GRXS UPP Alpha .rror by LC SOLID LA4-509-421 50.0 %6 0.0 04/09/03 04/04/03 04/04/03

WO30000.63 a69 G PP 12687-47-2 Set3tyliqud sintillaton SOLID LA-5O-421 $<20 pglkg 34 04/06/03 04/04/03 04/04/03
W030000160 BIORX9 GPP Bats error by LC SOLID LA-508-4 21 31.0 %6 0.0 04/09/03 04/04/03 04/04/03
WO30000169 816RS Gpp s40-i$-2 2"-r.mnqthanlo SOLID Organis .30e+04 ug/kg .. .66. . 1e+62 05/01/03 04/04/03 04/04/03

MDL,=MinimumH Detection limit a - The enalyte < the ADI but > = the IDIJMDL (Inorgani E - Analyte Is an estimate, has potentially larger er'ors
J - Estimated Value
X - Other flag. and notes descdbed In the comments/narrative.

DF=Dllution Factor
' - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols
Report W004/ver. 5.1
Gromwid Water Protection Program

U - Analyzed for but not detected above limiting criteria.RQ=Result Qualifier

Page 8



WSCF
ANALYTICAL RESULTS REPORT

0

19

Attention: Steve Trent Group #: WSCF20030461
Project: FO3M06: 200-PW-2/PW-4

WSCF
Sample # Client ED CAS # Test Performed Matrix Method RQ Result Unit DF MDL AnalyzeSample Receive
WPO. o-I AXS GP -lthyjether SOLI Organtc. V < + 00t03 w'4 4/03 04/03, :i ......... '...................................................................................................
W03000010 116RX9 GPP 107-21-1 Ethylene glycol SOLID Organics U <5.00.+03 uglkg 5.0e+03 05/02103 04/04/03 D4/04/03

W030wo0iO sla, Gpp 6r:.: .7-66-t Methanol OLIO Organic, . U < 1.00e+03 ug/kg 1.0.+O3 0/20: 04.04/3 .041/03
-W30000160 B1sRX9 Gpp 14596-10-2 Arn-241 by AEA SOLID LA-508-471 U 0.0210 pCi/g 0.31 04/18/03 04/04/03 04/04/03

WO0010816RX9 QPET A-4 yAATt CtEro lD LA5-414 %. 0411W/03:04/04103:04/04/03W01Wtr 4P.r Aui- I A Th Ca g cm ro sOLID AO4l:M 6 .

W030000160 816RX9 GPP 24959-67-9 Bromide fBr) by IC SOLID LA-533-410 U < 0.855 ug/g 19.00 0.86 04/10/03 04/04/03 04/04/03

WflOOOOIO S16RXS ePr 1fl87-0O-t Chiorid. (CIF by IC SoLlo LA-B33'41Q 19.4 ugIg o 0.27.o41ojd3 o4/oQ4/6 o4/4/13
W030000160 B16RX9 GPP 16984.48-8 fluonde (F) by IC SOLID LA-533-410 1.03 ug/g 19.00 0.13 04/10/03 04)04/03 04/04/03

......
60. 

C430 c61 o?~fPIDit:ate *byhC SOD: LA-533416 415.ig/gv 9+02> 4.9 04/Q9/0? E4)04/0: 04/04/13
W030000160 B16RX9 GP N02-N Nitdte (N) by IC SOLID LA-533-410 0.406 uglg 19.00 0.17 04/10/03 04/04103 04/04/03
w030001i60-IsfRxs GPP 14265-44-2 Phqaphat 0) by IC SOLID LA-533-410 6.04 ugtg 18.00 0.25 04/10/01 04104/03 t4/04103
WO30000160 816RX9 GPP 14808-79-8 Sulfate (S04) by IC SOLID LA-533-410 114 ug/g 19.00 0.46 04/10/03 04/04/03 04/04/03

W3'OS0dt1ti 8169 GPP E.T.O Ae-2 2i ;eoopt Error (GEAr soiD LA-SO8-402 16It % 0 0 04/0910 04/04/03 04/04/03
W030000160 816RX9 GPP 14331-83-0 Ac.228 by GEA SOLID LA.508-462 0.429 pci/g 0.037 04/09/03 04/04/03 04/04/03
W err Ec Am-241 &l.% Countoefor IGEAI $0U4 LAS$462 7$-4 % 0- 04/09/0u 04i04/03 4/4QI03

W030000160 816RX9 GPP 14596-10-2 Am-241 by GEA SOLID LA.508-462 U 0-152 pCtlg 0.17 04/09/03 04104/03 04/04/03
Wo~oO5300 a160 3V GPP Et-C S1-212 kel.S Count Erso IGEA) SOUD LA-50-462 3s:S % 0.0 04A3#/03 04/O4/03 04/04/03
W030000160 B16RX9 aPp 14913-49-6 81-212 by GEA SOLID LA-508-462 0.288 pCilg 0.093 04/09/03 04/04/03 04(04/03

W0300.16 161(X9 GPP E, 0.214 RI.% Count Eno4 GEA. SClD LA-062 ,a.. % 0.0 04/09/031*4/04/03:04/04/03
W30000160 816RX9 GPP 14733-03-0 BI-214 by GEA SOLID LA-608-462 0.362 pCilg 0.023 04/09/03 04/04/03 04/04/03

Ito.........W83000GO: B10RX9 GPP ETC V.&144 1el % Count EnorCEM SOLID LA-s0-462 $92 % 0.0 04109/03 04//3. 64O4
W030000160 B16RX9 GPP 14762-78-S C.-144 by GEA SOLID LA-508-462 U 0.0198 pCI/g 0.12 04/09/03 04/04/03 04/04/03

W.~do3 ii>.ktsfX GPP E.TC Co-SO h.L% Count Eirpr%(IEA) $0L10 LA-0-462 322 % 0.0 04/09/03 04/04/01 04/04)03
W030000160 116"9 GP 10198-40.0 Co-SO by GEA SOLID LA-508-462 U 1 .9603 pcO/g 0.011 04/09/03 04/04/03 04/04/03
WO30000.t6O. BDi$X9 GPP ETC 0.-1S4 ftes.tount EnortiGEAl S0LUD tA-5OS-402 $&.O % 0.0 04/09/03 04/04/03 04/04203
W0300001060 B16WW9 Opp 13967-70-9 C*-1M4 by (lEA SOLID LA-SO8-462 U 0.0227 p01/9 0.015 04/09/03 04/0403 641/04/0

100006 4430 Acp ElO b.13 +.U Coun EnrZa .or ..-0-6 1..00 04 / 1 040 "0404f03

MiDL=vw mum Detection Umit
RQ=Result Qualfier

B - The analyte < the RDL but > - the IDLI/MDI. (Inorganic)
J - Estimated Value
X - Other flags and notes described In the comments/narrative.

DF=Dflution Factor
* - indicates results that have NOT bew validated; .+ - Indicates more than Six qualifier symbols
Report W004Aer. 5.1
Ground Water Protection Program

E - Analyte Is an estimate, has potentially larger errors

U - Analyzed for but not detected above limiting criteria.

Page 9



WSCF
ANALYTICAL RESULTS REPORT r4

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample # Client ID CAS#- Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive
WZO3QOO1OQ D1BRXS GPP 7440-21 Thorium by IC-MS SOLID LA-S05-41 2 2 7 uglp 0,4 :-&96 .4t16J0a 04/04/03 04/04/03
W030000160 8t6RX9 OPP 7440-61-1 Uranjun by iCP-MS SOLID LA-505-412 130 ug/g 4.79 0.48 04115/03 04/04/03 04104/03

W :XPP .440-2- Vnadium by IC-MS .. L.. :-5412 108 ulg.j 4.79 1.9 04/15k0 04104/03 04/04/03
W030000160 81G6RX9 GPP 7440-66-6 Zinc by ICP-MS SOLID LA-505-412 67 3 ug/g 4 .79 19 04/15/03 04/04/03 04/04/03
W6300006 A GP' '43 Total Pt. Hydrocarbons Gas SOLID :NWT U < Sb .ig/k 02 04/16/03 04)04/93 04/0403
WO30000160 816RX9 GPP 13981-16-3 Pu-238 by AEA SOLID LA-508-471 U 0.0200 pCi/g 0.27 04/17/03 04/04/03 04/04/03
w03999t.0 9 loRXl TtC Pu.23t by AEA Total Cntg Error SOLID A608-471 . 760 % 0 - 04/17/03.0404/3 04/4/03
W030000160 B16RXS aPP E.TC Pu-239/240 AEA Total Cntg Err SOLID LA-508-471 120 % 0.0 04/17/03 04/04/03 04/04/03

-W6XS GsP PN-239/24o PN-29/24obyAEASOLID !LA-Sfl4l 0.0300 pC*/g 0-027 04/17103 O4/o4/S 04/04/
W030000160 816RX9 OPP 120-82-1 1.2,4-Trichlorobenz..e SOLID LA-523-456 U < 310 ug/kg 1.00 3.1e+02 04/22/03 04/04/03 04/04/03
W300DOI60.16RX GPR n-So-i t2tkiorobenteoe V SCUD LA.$23-4Se U < 370 ug/kg 100 3 32+. at2 0422/d3 04J04I 0t*41403
W030000160 B16RX9 GOPP 541-73-1 1,3-Dichlorobenzene SOLID LA-523-456 U < 330 ug/kg 1.00 3.3e+02 04/22/03 04/04/03 04/04/03
W04C0t6o MOARX9 GPP' 108-40-7 . i.4-tflotenze ISV) SOLID tA-S2-4$$ U < tIC ug/kg 1,00 3,3. +02 04/22)03 04/04/03 04/04/01
W030000160 816RX9 OPP 95-9-4 2A4.5-Trichiorophenol SOLID LA-523-456 U < 76.0 ug/kg I 00 76 04/22/03 04/04/03 04/04/03

W G8-04-2 2AThlrophenol OL LA-623s4: U < eso ug/kg tso 69 o4/22/5s i4t64/P KO4/i4to3
W030000180 BI6RXS OPP 120-83-2 2,4-Dichiorophenol SOLID LA 523-456 U < 83.0 ug/kg 1 .00 83 04/22/03 04/04/03 04/04/03

W3e06 R P 105.. 7.. - ,4-..ime..theool SCLD LA$23456 U < SA0 ug/kg i.08 69 04/22/0304/04/03:04/04/03
W030000160 816RX9 aPP 51-28-5 2,4-Dinitrophenol SOLID LA-523-456 U < 230 ug/kg 1.00 2 3e+02 04/22/03 04/04/03 04/04/03

ti X P 121-14 24-introtoloe SOLD .A-623-456 U < eg. up/kg 1.00 69 O4/22J0aO4JC4/f3 0 3

BWO3000016D B6RX9 GPP 606-20-2 2,6-Dinltrotoluene SOLID LA-523-456 U < 69.0 uglkg I OO 69 04/22/03 04/04/03 04/04/03
0WO30000i60 Ste/Ca GPP lt76-2 . 2-oxyethano SOULD LA-$23-450 U < 100 ug/k 1.00 lo0t+z 04122)03 04/04.304/04/Oa
W030000160 816RX9 GP 91-58-7 2-Chloronaphthalene SOLID LA-523-456 U < 83.0 ug/kg 1.00 83 04/22/03 0404/03 04/04/03

W oG 96-67-8 2-ChIoropheno& SOLID LA23-4 U 10 .2g/k " *1 00 1 ;e50 04/22/03 04/0403: 4104103
Q7 WO30000160 B16RX9 GPP 91-67-6 2-Methylnaphthalene SOLID LA-523-456 U < 190 ug/kg 1.00 1.9.+02 04/22/03 04/04/03 04/04/03

W630~b0001 a16X9 PP 96-48-. -Methylph p SOUD.LA-523-S U ' i.6 ugkg 1.00 :9 04/22103 0404/03 04/04/03
W030000160 816RX9 OPP 88-74-4 2-Nitroanifne SOLID LA-523-456 U < 69-0 ug/kg 1.00 69 04/22/03 04/04/03 04/04/03
w$ORXS GPP 88-7$-4 2-Witrophenol I ............. soL LA- l234160 < 180 ug/kg 100 1 1.t02 04/22103 04/04/0304/04103

MDL=Mnimum Detection Limit 8 - The analyte < the RDL but > = the IDL/MDL (inorganic) E - Analyte Is an estimate, has potentially larger error.
J - Estimated Value
X - Other flags end notes desoried In the comments/narrative.

DF=Dilution Factor
* - Indicate. reults that have NOT been validated; . + - Indicates mom than six qualifier symbols
Report W004/ver. 5.1
Ground Water Protection Program

U - Analyzed for but not detected above limiting criteria.-

Page 12
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WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample # Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL
WP3000t80<1*EiX9 GPP 84-6-2 .Dkthypthalit. SOLID LA-$23-458 B t.0Oe+03 9/kg 1.00 1.90+02
W030000160 816RX9 GPP 131-11-3 Dimathylphthalate SOLID LA-523.456 U < 69.0 ug/kg 1.00 69

P206-4. nheL LA-523,46 U < et. ugfkg 1 00 68
W030000160 B16RXS OPP 86-73-7 Flun S OLID LA-523-456 U < 69.0 ug/kg 1 00 69

G 1U -4-i Hexa6hrobenzn SOUD Agg 1 69
W030000160 816RX9 OPP 87-68-3 Hexachlorobutadlene SOLID LA-523-456 U < 380 uglkg 1.00 3.8.+02

. wX oP 77-47~4 &exacmcydopentadrn. SCUD LA-,234 < 330 ug/g to3o+02
W030000160 816(9 GPP 67-72-1 H.xachloroethane SOLID LA-523-456 U < 490 ug/kg 1O00 4 9e+02

1o 6& ?0;RX GP# LI339D seLO LA-523-46 U < 0 A g/k: -O Loo
W030000160 B16RX9 GPP 78-59-1 Isophorone SOLID LA-523-456 U < 69.0 ug/kg 1.00 69
WOS3tiOtO316 fRX* GpP Ol-S4-t N-NtMroso-dl-t-propylanmin* SOL0 LA-S2$4%e U < 69-0 ugftg
W030000160 816RX9 OPp 86-30-6 N-Nitrosodiphenylamine SOLID LA-523-456 U < 69.0 ug/kg
wo3s00co.0 B3WRX9 GPP 81-20-3 NJaphthalan. SOLID LA-S23-4V60 I < 500 Ug/tg
WO30000160 B16RX9 GPP 98-95-3 Nkrobenen. SOLID LA-823-456 U < 270 ug/kg
WOSOOOQ 0+ 810R9 P 0-0- Pnitihlorophenot OD L-2-56U < 30 u/g.............. . SOLI U C 310:u, 4

oWO30000160 816RX9 GPP 85-01-8 Phenanthrone SOLID LA-523-456 U < 69.0 ug/kg
woO0jd0 . btRX9 GP 1a8fl.- ftnnol SOliD LA-. 53.6 U < 100 g/kg
WO3000160 816RX9 aPP 129-00-0 Pyren. SOLID LA-523-456 U < 69.0 ug/kg

Wao 6oio& shoots 6 w 12l-73- TrI-n-botylpho.sphaie SOLID LA 523-46 J 100 ug/kg
W030000160 816RX9 GPP 111-44-4 basI-2-Chloroethyl)Eth SOLID LA-523-456 U < 260 uwtk

Analyze Sample Receive
04/22/03 4/04 4/04/03

04/22/03 04104103 04/04103

i2/03 04/04/03 04/04/03
04/22103 04/04/03 04/04/03
04122/00>04/04/03 04/04/03
04/22103 04/04/03 04/04/03
.04/2/ 4/ 04/O t4/04/03
04/22/03 04/04/03 04/04/03
04/22/03 .44/o3 04/04/o3
04/22/03 04/04/03 04/04/03

1 00 . 69 04/2/c3 04/04/03 04/04/03
1.00 69 04/22/03 04/04/03 04/04/03

1.00 3.7*+02 04/22/03 04/04/03 04/04/03
1.00 2.7e +02 04/22/03 04/04/03 04/04/03
1 0043;.2+02 :042noa 04/04/03 S/04/'3

1.00 69 04/22/03 04/04/03 04/04/03
tO. 1.0.+02 04/22/03 04/04/03 04/04/03
1 00 69 04/22/03 04/04/03 04/04/03

too 6t 43/ 4 /3 03
1.00 2.6e +02 04/22/03 04/04/03 04/04/03

W030000?80 B36GX9 PP .111-1-10 tisl2-Cwimonxmethane SPlo LA-$23-4$6 U < 12 ugg 1.00 1.2e+-02 04/22/03 04/04/93 V4/04/03
-- W030000160 816RX9 GPP 13966-29-5 U-234 by AEA SOLID LA-508-471 5.40 pCi/g 0.095 04/28/03 04/04/03 04/04/03

W o3 6o i 1QiXi GPPV E.TC f24 byAA lot4Cntg Error SOLD :A $450g41 2l, % :: 6, 4/2./3 4j4/O4/0 04/04/03
BISRX Ot11 17-96 -25bAASLD .- 584100 po~ 030 4/90/403 04 04/03

W030000160 B1ORX9 GPP 24679-82-8 U-238 by AEA SOLID LA-508-471 41.0 pCilg 0.11 04/28/03 04/04/03 04/04/03
WO300001o t60.t g aPp E-C 1-238by AEA tcntg Er SOID A-50-471 21.0 % 0.11 04/203 04/403 04104/03

MDL=Minimum Detection imit
RQ=Result Qualifier

B - The analyte < the RDL but > = the IDL/MDL (Inorganic)

J - Estimated Value

X - Other flags and notes described in the commants/narrative.

E - Analyte is an estimate, has potentially larger erors
U - Analyzed for but. not detected above limiting criteria.

DF=Dilution Factor
* - Indicates results that have.NOT been validated; + - Indloates more than six qualifier symbols

Report WO4Aer. 5.1
Ground Water Protection Program

in

Page 14



WSCF
ANALYTICAL RESULTS REPORT

In

ri

Attention: Steve Trent Group #: WSCF20031181
Project: F03-006: 200-PW-2/PW-4

wSCF
Sample# Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive
W30000732 B1X7 DP! 2003040

W030000732 B16RX7 DUP 20030460

W030000732 B16X7 DUP 20030460>

W030000732 816RX7 DUP 20030460

V1o30660712Z 8116111)(. 01*2.304

W030000732 B16RX7 D4P 20030460

W0O30000732 011eFlfl POP? 200400

W030000732 B16RX7 DUP 20030460

W1300 6732 Bt6RX7 Dul 2003640
WO30000732 816RX7 DUP 20030460
W030000732 B1 6RX17 OUP 20030460

W030000732 B16RX7 OUP 20030460

W01000 32BI~ftX7 DVI 2103"4$0
W030000732 816RX7 DUP 20030460

WO30000732 816RX7 PUP 20030460

W030000732 B16RX-7 .DlP 20030460

WO30000732 816WX7 DUP 20030460

W030000732 681X7 DUP 20030460

W03000073 816RX7 DUP 20030460

WO00O0733 816RX8 DUP 200304611

W30000733 816X8 DUP: 20030461

W030000733 816RX8 DUP 20030461

w,03OO733 816 RX DVP 20030461:

W030000733 B16RX8 DUP 20030461

WO3006733 B1OAX8 DUP 20030461

W030000733 B16RX8 DUP 20030461

W030000733 B16X81 UP .20030461.

E..C (.23l AeX . Count Ent:r (OEA SOIL LA-$08-462 +- 0.101 PC/ 1.00 0.0 a910103 04/o4/03 08/27/03
13982-39-3 ZIno-65 SOIL .A-508-462

E.T.. Zn-66 Rd. Count Error (GEA SOIL .LA-508-462

14331-83-0 Actinium-228

U

SOIL LA-508-462

VT.CAc-2B~i Cont E wto(aq- SOIL

14913-49-6 Bismuth-212 - SOIL

E.tC Im-212 Re.Courn Error (GEAt SOIL

14733-03-0

E.T.C15092-94-1

15067-28-4
ET

13968-53-1
EC

13966-06-8
E.T.C :
14913-50-9
Etc
14596-10-2

14234-35-6

14762-78-8

10198-40-0

Bismuth-214

Si-214 Rd -Count ErrorG4EA

Led-212
?b'12 R.I. Count Enor (GEA)
Lead-214
Pb-214 Re-: Count Error GEM
Ruthenium-103

Ru,103 Flil Count. Error (GEA)
Tin-1 13

Sn-I13 1l. Count Error iGEAJ
Thallium-208
T1.208 Rai. Count Error (GEA)
Arnricium-241

Arn-241 Rai Count Error (GEA).
Antimony-125
Sb-125 Re, Count Enor (GEA
Cerium-144
C.-t44 Rdl. Count &ror(GEA)

Cobalt-SO

Co-SO R-. Count Eror 166W.

SOIL

SOIL
SOIL

S0IL

SOIL

Solt
SOIL

SOIL

SOIL.

SOIL
SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

LA-508-462

LA-508-462

LA-508-462

LA-508-462

LA-508-462

LA-508-462

LA-508-462

LA-508-462 U
A I-508 62

LA-508-462 U

LA-508-462

LA-508-462

LA-508-462
LA-508-462 U
LA-508-462

LA-508-462 U

LA-08462

LA-508-462 U

LA-508-462 U

LA-508-462 U
A60S-46

0.0201

+- 0.0178
0.552

0.424
+0.128:

0.435
4,o.oao

0.577
4- .0.0031

0.484
6.0503

-1.31.-03
- 6.31i c-C

2.34.-03
+- 8.70al-)3

0.182
+-0.0260

0.188
+ .0.130.

6.85e-03

+-- 0.0238
0.0162

+ 0.101,

.6.34e-03

+ 0e-03

pCI/g
pCi/g

pCI/g

pCi/g

pCo/g
pCi/g

pO/g

pCailg

pCi/g

p~l/9
ptI/g

pCilg

pCI/0.

pCi/g

paig.

pCi/g
pCi/g
pCi/g

pCi/g

pCi/g
pCi/g

pCi/g

pCI/g

1.00

t.00.

1.00

1.00

1.00

1.00

1.00

1.00
1.00
1.00:

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.027
600

0.039
0.0

0.088
0.0

0.022
0.0.

0.022
0.0

0.024
0.0

0.011
0.0

0.014
0.0

0.011
.0.0
0.19

0.0
0.041

0.0

0.0
0.014

0.0

MDL=Minimum Detection Limit
RQ=Result Qualifier

U - Analyzed for but not detected above limiting criteria.

DF=Dilution Factor
* -Indicates results that have NOT been validated; + - Indicates Mrs than six qualifier symbols
Report WGPP/ver. I
Growzd Water Protection Program

09/10/03 04/04/03 08/27/03

0/10/3 04/04/03 0/27103
09/10/03 04/04/03 08/27/03
091 0/3 "0403 :08/27/03

09/10/03 04/04/03 08/27/03

09/10/93 :04/4/13 08/2(703
09/10/03 04/04/03 08/27/03

09/10/03 04/04/03 08/27163
09/10/03 04/04/03 08/27/03
09/10/03 04/04/03 08/27/03
09/10/03 04/04/03 08/27/03

09/10/03 04/04/03 08/27/63

09/10/03 04/04/03 08/27/03

09/10/03 04/04/03 08/27/03

09/10/03 04/04/03 08/27/03

09/10/03 04/04/03 0/27/03
09/10/03 04/04/03 08/27/03

60/10/03 04/04/03 0/27/03
09/10/03 04/04/03 08/27/03

09/10/03 04/04/93 08/27(03
09/10/03 04/04/03 08/27/03

09/10/03 b4/04/o3 08/27/63

09/10/03 04/04/03 08/27/03

09/10/03 04/04/03 08127/03

09/10/03 04/04/03 08/27/03

09/110/Os1.04/04103 09/27/03
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WSCF
ANALYTICAL RESULTS REPORT M

Attention: Steve Trent Group #: WSCF20031181
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample # Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive
WO3OOOC733 slffRxg DOP 200304$i 13$67-7049 C..iumn-134 ~ : :1:SOIL> LA-SOS-462 U . 0.02$I p01/s 1.00 0.01. Q0J9J/0 04/04/03268/27/03
W030000733 B16RX DUP 20030461 E-T.C Ca-134 Ral. Count Error (GEA SOIL LA-508-462 +- 0. 0111 pC/g 1.00 0.0 09/10/03 04/04/03 08/27/03
wOS0o73S Sl6RXl82 OUP 2034ts 4- Cesium4S7 v SOIL LA-508-452 U -0.019 iC/g 1.00 0.016 09/10/0304/04/03 08/27/03
WO30000733 B16RX8 DUP 20030461 E,TC Cs-137 R.I Count Error IGEA) SOIL LA-508-462 + - 0.0159 pCi/g 1.00 0.0 09/10/03 04/04103 08/27/03

W030000fl 8 16RX8 -U0 20030461 14(8823-9 £ un-152 .SOIL LA-508-462 U -3.18e-03 pC/g 1.00 0.044 09/10i03 04/04/03 08/27103
W030000733 BIMRX8 DUP 20030461 E.TC Eu-152 Rel. Count Error (GEA) SOIL LA-508-462 +- 00318 pCi/g 1.00 0.0 09/10/03 04104/03 08/27/03

wo$O o733 :81 SRXB [50P 200304SI l 5-I0-1 Europiui-154 ISOIL LA508-462 U 70.0182. pC/g 1.00 0.043 09/10/03 04/04/03 08/27/03

W030000733 816RX8 DUP 20030461 E.TC Eu-154 Ral. Count Error IGEA) SOIL LA-508-462 +- 0.0315 pCIlg 1.00 0.0 09/10/03 04/04/03 08/27/03

W0300002fl B16 X8 DUP 20030461., 14391-46-3.: Eophi5 SOIL LA-508-462 U -t.59-3 06. 0/10/01 04/04/03.08/27/03

W030000733 816RX8 DUP 20030461 E.T-C Eu-155 Rai. Count Error (GEA) SOIL LA-508-462 +-- 0.0531 pCI/g 1.00 0.0 09/10/03 04/04/03 08/27/03

WO. $C046i :8BIWJ- DUP 2600401 SOIL LA-508.462 U -.- pCt/g 1.00 0.014 09/16/03 04/4/03 08/27/03
W030000733 B16RX8 DUP 20030461 ET.C Nb-94 Rol. Count Error GEA) SOIL LA-508-462 +- 8.7103 pCI/g 1.00 0.0 09/10/03 04/04/03 08/27/03
W0360l60733 B16RX8. OUP 20030461 la392-63-3 Radium-226 SOL 1A-08-462 0.484 pCl/g 1.00 0.028 09/10103 04/04(03 08/27/03
W030000733 816RX8 DUP 20030461 E.TC Ra-226 Rl. Count Error (GEA) SOIL L-A-508-462 +- 0.0770 pCilg 1.00 0.0 09/10/03 04/04(03 08/27/03

WO2.0133 a16RX9 DUP 20030461 15262-20-1 Radiurn-228 . SOIL LA-508-462 0,68 pCi .GO 0.047 09/10/03 04/04/03 08/7/03
W030000733 B16RX8 DUP 20030461 ETC Ra-228 R.I. Count Error (GEAI SOIL LA-508-462 +- 0.0961 pCilg 1.00 0.0 09/10/03 04/04/03 08/27/03

WO30000733 816RX8 DUP 20030461 13967-48-1 RLIthelum-106 SOIL LA.508.462 U 0.406 pCi/g 1.00 0.13 09/1(/03 04/04/03.0/27103

W030000733 816RXB DUP 20030461 ET.C Ru-106l Al. Count Error (GEA) SOIL LA-508-462 +. 0.0792 pCi/g 1.00 0.0 09/10/03 04/04/03 08/27/03

W630000733 8163X11 OUP 20030461 15832-50-5 t-126 SOIL LA.-608-462 U 7.19e-03 pCiJg 1.00 8O-03 09/10/03 04/04/03 08/27/03

W030000733 B16RXS CUP 20030461 E,TC Sn-126 Rel. Count Error (GEAM SOIL LA-508-462 +. 0.0599 pCi/g 1.00 0.0 09/10/03 04/04(03 08/27(03

WO30000733 lBi6X8 OtP 20030461 1 06-t-S Thorium-234 . SOIL LA-508-462 34.4 pCi/ g 1.00 1.4 09/10/03 04/04103 O8W27/03

W030000733 B16RX8 DUP 20030461 ETC Th-234 R. Count Effor (GEA) SOIL LA-508-462 + 3.75 pCi/g 1.00 0.0 09/10/03 04/04/03 08/27/03

W030000733 B16R18 0UP 20030461 15117.96-1 Uranium-235 SOIL LA-508-462 0.1 pCi/g 1.00 0.15 08/16/03 04/04/03 08/27/03
W030000733 816RX8 DUP 20030461 E.TC U-235 R.l. Count Error (GEA) SOIL LA-508-462 +- 0.129 pCi/g 1.00 0.0 09/10/03 04/04(03 08/27/03
WO30000l3 816.RXS OUP 20030461 192-.39-3 Zin-O :: SOIL LA-500-462 U -2.90-04 pCi/g 1.00 0.032 09/10/03 04/04/03.08/27/03

WO30000733 B16RXB DUP 20030461 E.TC ZA-65 ,Rl. Count Error (GEA) SOIL LA-508-462 + 2.80,03 pCI/g 1.00 0.0 09/10/03 04104/03 08/27/03

W330)O733 BI6R : OUP. 20030461 14331;83-0 Actinim-228 SOIL LA-50.8-402 0.588 p01/; 1.00 0.047 09/1/03 04/04/03 08/27/03

MDL=Minimumn Detection Limit U - Analyzed for but not deteterd above limiting criteria.

RQ=Result Qualifier

DF=Dflution Factor
* - Indicates resulte that have NOT been validated; + - Indicates more than six qualifier symbols

Report WGPP/ver. 1
Ground Water Protection Program Page 6



WSCF
ANALYTICAL RESULTS REPORT

N-

ir4

Attention: Steve Trent Group #: WSCF20031181
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample # Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive
Wo300DO733 1flXa DUP 0o3O4o1 ETC A 2el.Cmunx.Erroc(EA. SoiL LA-5042 +- b.fll pr/g 1,00 0.0 .:0/o1 /Q 04/04/03 08/27/03
W030000733 B OSRXO DUP 20030461 14913-49-6 Bismuth-212 SOIL LA-508-462 0467 pCIlg 1.00 0.12 09/10/03 04/04/03 08/27/03
Woaoo7s ti6RXs ibPa 030464s VEC B StIL LA-50-462 +- 0,147.: pCI/g 1.00 0.0 09/10/03 04/0403,08/27/03
W030000733 816RX8 DUP 20030461 14733-03-0 Bismuth-214 SOIL LA-508-462 0.484 pCi/g 1.00 0.028 09/10/03 04/04/03 08/27/03

3ouP* dE.C : 4e6t o i Ez,:rGEA) SOIL LA-608-462 4 0.0770. polg 100 00 09/10/-- 64/04O 08/27/63
W030000733 B16RX8 DUP 20030461 15092-941 L.ad-212 SOIL LA-508-462 0.588 pci/g 1.00 0.033 0910/03 04/04/03 08/27/03
w~ao3ooo.733 16RX oiP.2000461:. E.TC . P.212 Ret count Enor40EA SO l LA-508-402 + / 100 0.0 09/10/03 4M04/03 08/27/03
W -30000733 a16RXB DUP 20030461 15057-28-4 Lead-214 SOIL LA-508-462 0.533 pC-g 100 0033 09/10/03 04/04/03 08/27/03
Wo30000733 8105X8 bUP.2.034M1 .Tc.C Pb-214 Ru. Count Error IGEA): SOIL tA-508-462 + - t.0 + pC..g 1.00 0.0 09/10/03 04/04/03 08/27/03
W030000733 816RX8 DUP 20030461 13968-53-1 Ruthenium-103 SOIL LA-508-462 U 4.00.-03 pCI/g 1.00 0.014 09/10/03 04/04/03 08/27/03
WO30000733 BlRXO DUP 2003O461 E.T.C Ru,-10S Re. Count Erro (GEA) ,SIL LA-D I-462 +- 8.440-03 pCI/g t.o 0.0 : 09/10/08 04/04/03 08/27/03
W030000733 B16RXB DUP 20030461 13966-06.8 Tl-S13 SOIL LA-508-462 U -3.07e-03 pCi/g 1.00 0.019 09/10/03 04/04/03 08/27/03
W030000733 9t6RX3 DLP 2003046; ETC Sn-i13 Fig Count Eri r.(GEA) SOIL LA-SOS-462 +- 0.0115 pCi/g 1.00 0.0 09/10/03 04/04/0 :08/27/03
W030000733 BIORX8 DUP 20030461 14913-50-9 ThaIlium-208 SOIL LA-508-462 0.182 pCilg 1.00 0.016 09/10/03 04/04/03 08/27/03
WOSOOGO. . 16RX8 fl?20030460 E.T.C . T1-208R .1 countEra A) - OlI.: tA-508-462 +- 0.0295 pCi/g 1.66 0.0 - /10/3 6404/03 08/27/03
W030000734 B16RX9 DUP 20030461 14596-10-2 Americium-241 SOIL LA-508-462 U 0.895 pCi g 1.00 0.24 09/08/03 04/04/03 08/27/03
W030000734 : 816RX9 lUP. 20030461 ETC Am-24 1 al Count rrr IGEA) &OIL LA-508-462 +- 0.181 pCi/g 1.00 0.0 09/08/03 04/04/03 08/27/03
W030000734 B16RX9 DUP 20030461 14234.35-6 Antimony-125 SOIL LA-508-462 U 0.0132 pCi/g 1.00 0,039 09/08/03 04/04/03 08/27/03
WO300007l4 816RX9 OUP:2003n461 E.T.C Sb-142 Ret CounttaorOEA) S.$L LA-808-462 + Q.735 pC/g 100 : 09/08/03 04/04/03 08/2703
W030000734 816RX9 DUP 20030461 14762-78-8 Cenum-144 SOIL LA-508-462 U 5.52-03 pCI/g 1.00 0.16 09/08/03 04/04/03 08/27/03
WO30000734 S1eRX9 DUP 20030461. E.T.C C-144 et-. CountError (GEAI SOIL LA-508-462 +- 0.0552 pC/g 1.00 0.0 09/08/03 04/04/03 08/27/03
W030000734 B16RX9 DUP 20030461 1019-40-0 Cobalt-60 SOIL LA-508-462 U -4.55e-03 pCitg 1.00 0.012 09/08/03 04/04/03 08/27/03
WO300007$4 A10RX9 DUP 20030461 ET.C Co-60 Rt Count rror (GEA) SOIL LA-508-402 +- 7.10-03 pCi/g 1.00 0.0 09/08/03 04/04/03 08/27/03
W030000734 816RX9 OUP 20030461 13967-70-9 Ceslum-134 SOIL LA-508-462 U 0.0294 pCI/g 1.00 0.017 09/08/03 04/04/03 08/27103
WO30000734 B169X9 DUP 20030461 Ef.C Cs-134 iet CountError iGA SOIL LA-508-462 +. 0.0141 pCi/g 1.00 0.0 09/08/03 04/04/03 08/27/03
W030000734 b16RX9 DUP 20030461 10045-97-3 Cesium-137 SOIL LA-508-462 U -5.93e-03 pCi/g 1.00 0.014 09/08/03 04/04/03 08/27/03
030000704 B1.RXU DOP0004Sl ET.C - Cc-137 Ie. Countrrr (GDA SOIL LA-50S-462 +- 8.66-03 pCI/g 1.00 .0.0 09/08)03 04)04/03:08/27/03

MDL=Minmum Detection limit U - Analyzed for but not detected above limiting criteria.
RQ=Result Qualifier

DF=Dluton Factor
* - Indicates results that hays NOT been validated; + - Indicates more than six qualifier symbol.
Report WGPPver. I
Ground Water Protection Program Page 7



WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20031181
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample# Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive

WO30073 86R9 UP20030461> 14f83-23- Euiropium-1t6Z

W030000734 B16RX9 DUP 20030461 E.T.C Eu-152 R.t. Count Error (GEA)
WC300007M4 SIGRX.S D. 200 1 lRS-10- Eur0piur-154

W030000734 B16RX9 DUP 20030461 E.TC Eu-154 Ret. Count Error (GEA)
wbV00O34 a, 6Rc bur *o 0411 1439-1-3 Eropiumt5c

W030000734 BISRX9 DUP 20030401 ET,C Eu-155 Ra. Count Error (GEA)
WO30O6O(74 116890 PUP 20030461 14681-63-- Nloblum-94

W030000734 1 6RX9 DUP 20030461 E.T.C Nb-94 Ral. Count Error (GEA)
WO30000734 B16RX9 UPt? 20036461 13903-6S3 Radlum-226.

W030000734 B16RX9 DUP 20030461 ETC Ra.-226 Rol Count Error (GEA)

W036000734 816RX9.. DUP 20030461 15282-0-1 Ridium-229 -

WO30000734 816RX9 DUP 20030461 E.T.C Ra-228 R.I. Count Error (GEA)

W030000734 E1 6RX9 DUP 20030461 13967-48-1 Ruthenin-I06

OW030000734 816RX9 DUP 20030461 E.T.C Ru-106 Rl. Count Error (GEA)

ZWOaOODO~34 BI6RXS -UP 20030461 . a1az58 0- fn-126

W3000734 816RX9 DUP 20030461 E T.C Sn- 126 Rot. Count Error (GEA)
OWO30000734 816RX9 DuP 2030461 16065-10- Thoriun,-234

\WO30000734 816RX9 DUP 20030461 E.T.C Th-234 Rol. Count Error (GEA)
OWf30000734 816RX oUP :20030441 151I7-91- Uranium-235

W030000734 B16RX9 0UP 20030461 E.T.C U-235 Rol. Count Error (GEA)
W0O00734 6106RX9 bUP 203061 1182-39-3. Znc-56
W030000734 816RX9 OUP 20030461 E.T.C Zn-65 Ral. Count Error (GEA)
WO30000734 B16RX9 OUP 20030461 1A431-8. tinlium-228
WO30000734 81681X9 DUP 20030461 E.TC Ao-228 Rol. Count Error (GEA)

WO30000734 B6RXO DUP 20030461 :14913-49-6 BPsmnut212 .

W030000734 B16RX9 DUP 20030461 . E.T.C 81-212 Rol. Count Error (GEA)

W030000734 B16RX9 DUP 2003046f., 14733t03-0. Bimuth-214

SOIL LA-5084e2 U -G-a297 pCug 100 - 0044 09/08/03 04)04/03 fl/2O

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIl:
SOIL

SOIL
SOIL.

SOIL
SOIL

SOIL

SOIL
SOIL

SOIL

SOIL

SOILt

.SOIL
SOIL

SOIL

SOIL
SOIL

SOIL
SOIL,

LA-508-462

LA-508-46l U.
LA-508-462

LA-50846 U

LA-508-462
LA-508-462
LA-508-462

LA-508-462 -

LA-508-462 +-

LA-SCS-462
LA-508-462 +-

LA-508-462 U

LA-508-462 +-

LA5
0 -462 U

LA-508-462

LA-508-462

LA-508-462

LA-508-462

LA-508-462 + -

LA-508-462 U
LA-508-462 +-

LA-508-462 .

LA-508-462

LA-508-462 +-

0.0440 pCi/g

0.0221 pCi/g

.068. pcig.

0.0606 pCi/g

7.31-03.. pci/g
7.97.-03 pCilg

0.372 pCW/g

0.0565 pCI/g

0.515 pCg

0.0824 pCI/g
-0.0290 pCi/g

0.0734 9CI/g

0.023S - pCi/g

0.119 pCilg

37.3 pCilg

4.33 pCs/g

0.619 pc/g

0.139 pCitg

0.0132 pC/g
0.0191 pCi/g

0.5135: pCilg

0.0824 pCillg

O.36 pCi/g

0.106 pC/g

LA-50W-462 . -0.372 pCi/g

1.00 0.0 09/08/03 04/04/03 08127/03

1.00

1.00,

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00.

1.00

1 .00
1.00

1.00

0.037 .. 60sa/b3 04/04/O$ 08/27/03
0.0

0.10

0.0

0.014v
0.0

0.028
0.0

0.043

0.0

0.12
0.0

6.71
0.0
1.7

0.0
0.16
0.0

0,029

0.0

0.043
0.0

0.0
O.02a

09/08/03 04/04/03 08/27/03
09/01O3. O4/040OS W/27/
09/08/03 04/04/03 08/27/03
06/08/03 04/04/03 o8/kl/O3
09/08/03 04/04/03 08/27/03
09/08103 04/04/03 08/27/03
09/08/03 04/04/03 08/27/03
09/08/03 04/04/03 08/27/03
09/08/03 04/04/03 08/27/03

09/08/03 04/04/03 09/27/03

09/08/03 04/04/03 08/27/03
09/08/03 04/04/03 08/27/03
09/08/03 04/04/03 08/27/03
09108/03 04/04/03 08/27/03

09/08/03 04/04/03 08/27/03
09/08/03 04/04/03 08/27/03

09/08/03 04/04/03 08/27/03
09/08/03 04/04/03 08/27103
09/08/03 04/04/03 08/27/03

09/08/03 04/04/ 3 0B/27/03
09/08/03 04/04/03 08/27/03

09/08/03 04/04/03 0B/27/03
09/09/03 04/04/03 08/27/03
09/08/03 04/04/03 09/27/3

MDL=Mlnimum Detection Limit U - Analyzed for but not deteted above limiting criteria.

RQ=Result Qualifier

DF=Dilution Factor
- Indicates results that have NOT ben validated; + - Indicates more than six qualifier symbols

Report WGPP/ver. I
Ground Water Protection Program Page 8



WSCF
ANALYTICAL RESULTS REPORT

0T

Attention: Steve Trent Group #: WSCF20031181
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample# Client ID CAS/# Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive
W0300007$4 8%6SX8 DUP' 2003046l E.T,C 81-214 Re~t Count Ernor40GEA) SOIL LA-5O8-462 +- o-o5e5 pCl/g 1.00 0.0 09103103 04/04/e3 08/27/03
W030000734 816RX9 DUP 20030461

W030000734 816RX DUP 20030461

Wo30000734 8161X9 DUE' 20030461

WO30003734 816RX9 DUP 20030461

W030000734 816 9 DUP 20030461

W030000734 16*RX9 DIP 20030461

Wo30000734 816RX9 DUP 20030461

W030000734. IBRXS DUP 20030461

W030000734 816RYO fUP 20030461

WO30flO7O 4 8164x9 DUP 20030461

W030000735 O16RYO DUP 20030470

W03000073s 81 6YO DUP 20030470

W030000735 B16RYO DUP 20030470

W03001. S1i$Y0 flu 20030470
WO30000735 B16RYO DUP 20030470

WO3000073 B16RY OUP 20030470

0300D0735 816RY0 DUP 20030470
N03000"735 BieRYC CUP 20030470

i30000735 B16RYO DUP 20030470

e$aO3000073S 9116Yd D361 20030470

W030000735 816RYO DUP 20030470
&w30000735 B1SRYC DOP 20030470

W030000735 B16RYO DUP 20030470

WO3OO73s: .16RYo DUP 20030470

W030000735 BlORVO CUP 20030470

W0.3POOQ73S BiffivO OtP 20030470

15092-94-1 Lead-212 SOIL LA-508-462 0.558 pCi/g
E?C Pb-212 R&Count ror (GE!A) SOIL LA-508-462 .- 0.0564 pCVg

15067-28+4 Lead-214 SOIL LA-508-462 0.426 pCi/g
E.T.C Pb-214 ReL.Cont Errir 4GEA) . SOIL LA-508-462 + - 0:051. pCIg

13968-53-1 Ruthenium-103 SOIL LA-508-462 U -1.6203 pCi/g

ET.C R-103 R. Count ErrOr IGEA SOIL LA-509-462 .+-. 8.18-03 pCi/g.
13966-05-8 Tin-113 SOIL LA-508-462 U 1.19-03 pCIg

E.T.C Sn-13 Rtel. CountError tGEA4: SOIL: LA-S08-462 + d- .lls pC/g
14913-50-9

E.TC

14596-10-2

ETc -:

14234-35-6

ET
14762-78-8

E.T,C

10198-40-0

13967-70-9

E.T,C

10045-97-3

EITC
14683-23-9

15585-110-1

E,TC

ThaeIium-208

Thk208Re]. Count Error (GEA):

An.ricium-241

Am-241 Rel Codnt Error (GEA)

Antinony-126

$b12p R atunt Errot IGEAl
Cerium-144

CO-144 Rol. Count Error (GEA)
Cobalt-60

Co-60 Ret. Count Error (PEA)

Cesaium-134

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

C1-134 Rat count Enor tGEA SOIL
Cesium-137 SOIL

7Cs-137 et.Count Error (GEA) SOIL
Europlum-152 SOIL

E I u-IS2Rkt.Counx Endr (GEAV SOIL

Europium.-154 SOIL

S : Eu-154ReL Count Error GEA) SOIL

LA-508-462

LA-508-462

LA-508-462

LA-508-462

LA-508-462

LA-508-462

LA-508-462

LA-508-462

LA-508-462

LA-508-462

LA-508-462

LA-508462

LA-508-462

LA-508-462

LA-508-462

LA- 509-4 62

U

U

U

0.169 pC/g

+- 0.0265 PcI.g
0.0543 pCI/g

+- 0.112 pCg
-4.34e-03 PCi/g

+- .0333 ': pCg

0.0157 pCi/g

+- 0.080 * pci/g

3.76.-03 pcifg

+ - 0.0157 pcl/g
0.0498 pcQig

+ 0.0271 pCi/sg

3.13e-04 pci/g
+3- s13e-03 pCI/g

8.12-03 pCi/g
+ 0.0548 pcI/g

8.560-03 pcilo

U

U

+ - 0.0409 :pd/fl

1.00 0.031
1.00: 0.0.
1.00 0.032

1.00 0.0

1.00 0.013
1.00 0.0
1.00 0.018
1.00 0.0
1.00 0.014
t.oo 0.9,
1.00 0.18

1.00 0.0

1.00 0.055

1.00 . 0.0
1.00 0.13
1.00 0.0
1.00 0.028
1.00 0.0
1.00 0.031

1.00 . 0
1.00 0.025

1.00 0.0

1.00 0.055

1.00 0.0

1.00 0.083
1.00 0.0

09/08/03 04/04/03 08127/03
09/0903 04/04/03 68/2703

09/08/03 04/04/03 08/27/03

09108103 04/04/03 08/27/03

09/08/03 04/04/03 08/27/03

09/08/03

09/08/03
09/08/03

09/08/03
09/08/03

09/08/03

09/08/03

09/08103
09/08/03

09/09/03
09/08/03

09/09/03
09/08/03
09/08/03

09/08/03

09/08/03

09/08/03

09/08/03

09/08/03

09/09/03

04/04/03 08/27/03
04/04/03 08/27/03

04/04/3 08/7/03

04/04/03 08/27/03

04/04/03 08/27/03

04/07/03 08/27/03
04/07/03 09/27/03
04/07/03 08/27/03

04/07/03 08/27(03

04/07/03 08/27/03

04/07/03 08/27/03

04/07/03 08/27/03
04/07/03 08/27/03

04/07/03 08/27/03

04;07/03 08127/03
04/07/03 08/27/03

04/07/03 08/27/03

04/07/03 08/27/03

04/07/03 08/27/03
04/07/03 08/27/03

09/08/03 04/07/03 08/27/03

MDL=Minimum Detection Limit
RQ=Result Qualifier

U - Analyzed for but not detected above limiting criteria.

DF=Dilution Factor
- -IndICateS results that have NOT been validated; + - Indicates more than six qualifier symbols
Repot WGPP/ver. I
Ground Water Protecton Program

5
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Attachment 1
Narrative

Sample Delivery Group WSCF20030461
Sample Matrix Soil
Sample Visual Brown
SAF Number F03-006
Data Deliverable Summary Report

Introduction

Two (2) soil samples (B16RX8, B16RX9) from the GPP was received at the WSCF Laboratory on
April 4, 2003. The sample was analyzed for those analytes indicated on the attached copy of the
chain of custody (COC) form in accordance with the Groundwater Protection Program- Letter of
Instruction, referenced in the cover letter. .

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information. Copies of the
chain of custody and Request for Sample Analysis forms are included as Attachment 3.

Analytical Methodology for Requested Analyses

" ICP-MS Metals by EPA Method 200.8 and ICP-AES Metals by EPA SW-846 Method
6010A. Analytical work was performed with no deviations to the approved method.

* VOA's by EPA SW-846 Method 8260A. Analytical work was performed with no
deviations to the approved method. The compound I -Butanol requested under EPA SW-
846 Method 8015 was reported under this method.

" Semi-VOA's by EPA SW-846 Method 8270B. Analytical work was performed with no
deviations to the approved method.

* Alcohols and Glycols by EPA SW-846 Method 8015. Analytical work was performed
with no deviations to the approved method. The compound I -Butanol requested under
this method was reported under EPA SW-846 Method 8260A.

* WTPH-D by WDOE Method NWTPH-Dx.
deviations to the approved method.

* WTPH-G by WDOE Method NWTPH-Gx.
deviations to the approved method.

Analytical work was performed with no

Analytical work was performed with no

1
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" IC Anions and Ammonium by EPA SW-846 Method 300.0 and 300.7. Analytical work
was performed with no deviations to the approved method for Ammonium, but a
deviation was required for the Anions (see comments below).

" The pH by EPA Method 150.1. Analytical work was performed with no deviations to the
approved method.

* Percent Solids by EPA Method 160.3. Analytical work was performed with no deviations
to the approved method.

* Cyanide by EPA SW-846 Method 9010. Analytical work was performed with no
deviations to the approved method.

* All RadChem analyses (TA/TB, AEA's, GEA) were run by internal WDOE accredited
WSCF procedures. Analytical work was performed with no deviations to the approved
method.

Comments

PCB's - This analysis was originally on the Sample Chain of Custody when received at the
WSCF Laboratory, but the client later requested the analysis not be run.

ICP-MS and ICP-AES Metals - The hold time(s) for this analysis was met. A Laboratory
Control Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery
group per the GPP Letter of Instruction. See page(s) 2-27, 2-28, 2-29, 2-30, and 2-48 for QC
details.

VOA's - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-36, 2-37 and 2-38 for QC details. Compounds listed on the tentatively
identified peak report with an "N" qualifier have been identified with the program used to
interpret the raw data.

Semi-VOA's - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-44, 2-45, 2-46 and 2-47 for QC details. Compounds listed on the
tentatively identified peak report with an "N" qualifier have been identified with the program
used to interpret the raw data.

Alcohols and Glycols - The hold time(s) for this analysis was met. A Laboratory Control
Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per
the GPP Letter of Instruction. See page(s) 2-37 for QC details.

WTPH-D - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-40 for details.

2
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WTPH-G - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP.Letter
of Instruction. See page(s) 2-39 for details.

IC Anions - The client requested hold time(s) for this analysis was not met. The client was
notified and requested WSCF to continue with this analysis. A Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP
Letter of Instruction. See page(s) 2-33, 2-34 and 2-36 for QC details.

NH4 - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-38 for QC details.

The pH - Per the direction of the chain of custody, the pH'was completed within 24 hours of
sampling.

Percent Solids - PCB's, VOA's, Semi-VOA's, Alcohols and Glycols, WTPH-G and WTPH-D
analytical results were corrected for percent solids. All other analytical results were reported for
the sample as received.

CN - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-26 for QC details.

RadChem - There are no hold times associated with these WDOE accredited methods. Except
for GEA, a Laboratory Control Sample and Duplicate were analyzed with each delivery group
per the GPP Letter of Instruction. See page(s) 2-31, 2-32, and 2-35 for QC details.

This Summary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF
Laboratoryal Manager and Client Services, as verified by the following signature.

Troy Dale
WSCF Production Control

Abbreviations
Hg - mercury Am - americium
IC - ion chromatography Cm - curium
ICP - inductively coupled plasma Pu - plutonium
ICP/AES - ICP/atomic emission spectroscopy Np - neptunium
ICP/MS - ICP/mass spectrometry GEA - gamma energy analysis
Total U - total uranium H3 - Tritium
AT/TB - total alpha/total beta Sr - Strontium 89, 90
AEA - Alpha Energy Analysis WTPH-D - Total Hydrocarbons-Diesel
WTPH-G - Total Hydrocarbons-Gasoline TSS - Total Suspended Solids

3
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Attachment I
Narrative

Customer Sample Number Original Sample Delivery Group
B16RX6 WSCF20030459
B16RX7 WSCF20030460
B16RX8 WSCF20030461
B16RX9 WSCF20030461
B16RYO WSCF20030470
B16RY1 WSCF20030470
B16RY2 WSCF20030470
B16RY3 WSCF20030492
B16RY4 WSCF20030515
B16RY5 WSCF20030524
B16VV9 WSCF20030524

Introduction

GPP requested WSCF correct exponent issues associated with Cesium-134 for B16RX6 (WSCF
sample number W030000731) and Americium-241for B16RX8 (WSCF sample number
W030000733). The original report was issued on September 18, 2003 under letter number T4180-
03-SLF-036). These issues have been corrected and are contained in the attached report.

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information.'

Analytical Methodology for Requested Analyses

The GEA analysis was run by internal WDOE accredited WSCF procedures. Analytical
work was performed with no. deviations to the approved method.

Comments

RadChem - There are no hold times associated with this WDOE accredited method. A
Laboratory Control Sample, Blank and Duplicate (per agreement with the client, the duplicate is
a recount of one the samples in the batch) were analyzed with this assigned delivery group. See
page(s) 2-27, and 2-28 for QC details. The upper and lower limits for the BLANK (page 2-28)
have been established as starting points for the GEA analysis. As more analyses are run, these
limits will be adjusted.

1
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This Summary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF
LaboratoU ijcaI Manager and Client Services, as verified by the following signature.

Troy Dale
WSCF Production Control

Abbreviations
Hg - mercury
IC - ion chromatography
ICP - inductively coupled plasma
ICP/AES - ICP/atomic emission spectroscopy
ICP/MS -ICP/mass spectrometry
Total U - total uranium
AT/TB - total alpha/total beta
AEA - Alpha Energy Analysis
WTPH-G - Total Hydrocarbons-Gasoline

Am - americium
Cm - curium
Pu - plutonium
Np - neptunium
GEA - gamma energy analysis
H3 - Tritium
Sr -Strontium 89, 90
WTPH-D - Total Hydrocarbons-Diesel
TSS - Total Suspended Solids

2
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5(0)

El-Central Plateau Project CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-006-014 JP c_1 Io I
Collector Company Contact Telephone No. Project Coordinator

Johansen/Pope/Plister LC Hulstrom 373-3928 TRENT. SI Price Code 8N Data Turnaround

ProjectDesignation Sampling Location - SAFNo' AirQuality I 30 Days200-PW-2/200-PW-4 OU - Borehole Soil Sampling 216-A-19 (C3245) 22.5-25.0 ft F03-006

lee Cheat No. Field Logbook No. COA Method of Shipment
.., -HNF-N-3361 117504ESI0 Government Vehicle

Shipped To Oftsite Property No. Bill of Lading/Air Bill No.
Waste Sampling & Characterizalion YU/

POSSIBLE SAMPLE ILAZARDS/ItEMARtKS

Preservation cbuic cunlc N.. N.

.G Ga. P Soap v.

Special Handling and/or Storage Te of Container

No.orContainer(s) - 3 1 1

Volume 2 40nL it0ML 60.1

SeekgnaI)i SnekcC)k aQcmu)iaAaty

SAMPLE ANALYSIS -

C 20030t,
Sample No. Matrix .Sample Date SampleTime

BIGRX8 W) :cV9i SOIL )3Y84'63 X 5g
B16RX9 , XOc -U(.O SOIL 9- -(33%

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix
R clin fiDaeq - 4 R cces , By red !n ' . .oe - he lahoratory is to report both kemsene and diesel rn compounds ron the WiTH-D analysis.

(1) SenskVOA. -l827A (TCL) SonP-VOA - S270A (Add-On) (2 B3ubosychaol lnbut)l lowlwten)
Relinquished By/Removed From Dat ec Received By/Stored In bat/iie TPH.Disd Range - WTPH-D; TPH-Gasoline Range - WTPII-G; lCBs -S02 52

(2) Alcohols, Glycols, & Ketowcs - &015 (1-Butanol, Dicthyl cdter Ethylene glyco Methano W
Date/Tinso Received By/SFrooredtc DeJ (3) Garmana Spectroscopy (Cesiu,- 137, Cobalt-60. Europium- 152, Europiuan-154. Ewur m-I155);

Remqihe y/eovdFrm DaefeRecived By/Stored In Da9.11rum, ^-Relinuishe By/RmovedFrontGaumna Spec -Add-on (Antimoay-t25, Ccsiuun-134. Tin 1261.sotoptc, Radium (Radium 226. Radium ow

228);Isotopic Plusonium;Americiumn-241;Isotopic Uarjut; Trace Elements lCP/MS -200.8 t-nau
Relinquish!d By/Removed Fron Datehrime Received By/Stored [. DaoWrim (Complete) (Andimony, Arsoe, Baiwn, Bryllium, Cadniut, Chromium, Copper. Lead. Mercry. -r.

Nickel. Selenium, Silver, Uranium); ICP Metals - 6010A (Add-on) (Bismuth. Boroni; IC Anions - 300.0 WtfWJ-
(Chloride, Fltiodde, Nitrogen I. Nitrate, Nitrogen in Nitrite. Posphate, SuIfatc): Cynide (Total) -

Relinquished By/Removed From DadTeitne Received By/Stored In Dae/rime 335.2; Cations (C) - 300.7 (Nitrogen in amnmoniuul; pH (Soil)- 9045

Relinquished By/Removed From Date/time - Receive4 By/Stored in Dat /ine

LABORATORY Received By This Date/rae
SECTION

FINALSAMPLE DisposalMethod. DisposedBy Dae/ime
OIfSPOSMON

.EE-011 (03101/2002)

N5

-

-
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BHI-01433
Rev. 0

APPENDIX A

RADIOCHEMICAL DATA VALIDATION CHECKLIST

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B D E

PROJECT: ooit-'- too-L%-M DATA PACKAGE: (& cFZoo(3C . \A(
VALIDATOR: LAB: DATE 0O r%

CASE: SDG: 36 (
ANALYSES PER0 M

SAMPLES/MATRIX

r2,Sot I

1. Com pleteness.................................... ... ................................................................... A

Technical verification forms present?...........................................................................Yes No N/A

Comments:

2. Initial Calibration (Levels D, E)..................................................................................... A

Instruments/detectors calibrated?................................................................................Yes No N/A

Initial calibration acceptable?......................................................................................Yes No N/A

Standards NIST traceable?...................................................... . . . . . .. . .. . .. . . . . . . . . . . . . . . . . . . . . . . . .Yes No N/A

Daa Validedox PocedweEJbr Radkochexc al Anays0 Ar >tnk7n 000030 A-I



Appendix A - Radiochemical Data Validation Checklist
BHI-01433
Rev. 0

Standards Expired?......................................................................................................Yes No N/A

Calculation check acceptable?.................................................. .. .. ... ...... .. ................... .Yes N o N/A

Comments:

3. Continuing Calibration (Levels D, E).............................................................. .. A.......
Calibration checked within required frequency?.........................................................Yes No N/A

Calibration check acceptable?................................................... ................ ..... ..............Yes No N/A

Calibration check standards traceable?........................................................................Yes No N/A

Calibration check standards expired?........................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Yes No N/A

Calculation check acceptable?.....................................................................................Yes No N/A

Comments:

4. Background Counts (Levels D, E)................................................................................ /A

Background Counts checked within required frequency? . . . . . . . . . . Y e s N o N/ A

Background Counts acceptable?..................................................................................Yes No N/A

Calculation check acceptable?.................................................. . . . .. . .. . . . . . . . .. . . . . . . . . . . . . . . . . . .Yes No N/A

Comments:

000031
Data Validation Procedure for Radiochemical Analysis
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5. Blanks (Levels B, C, D, E) ............................................................................................. O N/A

M ethod blank analyzed within required frequency?....................... . . . . . . . . . . . . . . .. . .. . .. . . . . .  o N/A

M ethod blank results acceptable?................................................................................ o N/A

Analytes detected in method blank?.......................................................................... e o N/A

Field blank(s) analyzed? .............................................................................................. Yes /A

Field blank results acceptable?.................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .Yes No

Analytes detected in field blank(s)?.............................................................................Yes No

Transcription/Calculation Errors? (Levels D, E).........................................................Yes No

Comments: . N & ~22A V

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E).......................... 0 N/A

LCS /BSS analyzed within required frequency? ........................................................ s o N/A

LCS/BSS recoveries acceptable?..........................................................................Y s

LCS/BSS traceable? (Levels DE)..................................................................... .. Yes No /

LCS/BSS expired? (Levels DE)..................................................................................Yes No /

LCS/BSS levels correct? (Levels D,E)........................................................................Yes No

Transcription/Calculation Errors? (Levels D, E).........................................................Yes N N/

Comments:

7. Chemical Carrier Recovery (Levels C, D, )................................................................. /A

Chemical carrier added? .............................................................................................. Yes No N/A

Chemical recovery acceptable?.................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .Yes No N/A

Chemical carrier traceable? (Levels D, E )..................................................................Yes No N/A

Data Validation Procedurefor Radiochemical Analysis
OctoberMoo 000032 A
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Chemical carrier expired? (Levels D, E).....................................................................Yes No N/A

Transcription/Calculation errors? (Levels D, E)..........................................................Yes No N/A

Comments:

8. Tracer Recovery (Levels C, D, E ) ................................................................................... 0 N/A

Tracer added? ............................................................................................................. N o N /A

Tracer recovery acceptable7 ............ .. N oI*Tracr reover accptabe? ............................................................................... YesN
Tracer traceable? (Levels D, E )....................................................................... Yes No

Tracer expired? (Levels D, E)......................................................................................Yes No /

Transcription/Calculation errors? (Levels D, E)..........................................................Yes Not

Comments:

9. Matrix Spikes (Levels C, D, E).................................................................................. hA.... A

Matrix spike analyzed?...............................................................................................Yes I N/A

Spike recoveries acceptable?.......................................................................................Yes No N/A

Spike source traceable? (Levels D, E).........................................................................Yes No N/A

Spike source expired? Levels D, E).............................................................................Yes 1No N/A

Transcription/Calculation Errors? (Levels D, E).........................................................Yes No N/A

Comments:

Data Validation Procedure for Radiochemical Analysis. ~ 000033 A-4
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10. Duplicates (Levels C, D, E).................................................................................... O N/A

Duplicates Analyzed at required frequency?................................................. es N/A
RPD Values Acceptable? ................................................................................ Yes No N/A

Transcription/Calculation Errors? (Levels D, E).........................................................Yes N
Comments:

11. Field QC Samples (Levels C, D E)............................................................................... /A

Field duplicate sample(s) analyzed?............................................. ........ ... .. ... ....... ... ... ..Yes o N/A
Field duplicate RPD values acceptable?......................................................................Yes No N/A
Field split sample(s) analyzed?.................................................. ........... ..... .......... ... .. ...Yes No N/A
Field split RPD values acceptable?.............................................. ............ .. ... ....... ... ... ..Yes No N/A
Performance audit sample(s) analyzed?.......................................... ......... .. .... ......... ... ..Yes No N/A
Performance audit sample results acceptable?.................................... ................. ... ... ..Yes No N/A
Comments:

12. Holding Times (All levels)

Are sample holding times acceptable?....................................................................... N/A

Comments:

Data Validation Procedure for Radiochemical Analysis
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13. Results and Detection Limits (All Levels )..................................................................... 0 N/A

Results reported for all required sample analyses?...................................................... o N/A

Results supported in raw data?(Levels D, E)...............................................................Yes N

Results Acceptable? (Levels D, E) .............................................................................. Yes No

Transcription/Calculation errors? (Levels D, E)..........................................................Yes No

MDA's meet required detection limits?.................................. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . .  No N/A

Transcription/calculation errors? (Levels D, E)...........................................................Yes No

Comments:

Data Validation Procedure for Radiochemical Analysis
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date: 04/04/03
Test: Americium by AEA Receive Date: 04/04/03

QC Analysis Lower Upper
Type Analyte CAS # Results Units Date Limit Limit

Lab ID: W030000159
BATCH QC ASSOCIATED WITH SAMPLE
DX AmtX4# by AEA 1420.

BATCH QC
BLANK Am-241 by AEA 14596-10-2 3.4&02 PCG 04/18/03 0.000 1000.000

S Am-241 by AEA 4 1&- n7,o0 ,.n 4Jf7fjvo

Repon wI3q/rev.6.1 p 6

30-may-200
3 13:21:29

2-31
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date: 04/04/03
Test: Plutonium Isotopics by AEA Receive Date: 04/04/03

QC Analysis Lower Upper
Type Analyte CAS # Results Units Date Limit Limit

Lab ID: W030000159
BATCH QC ASSOCIATED WITH SAMPLE

UP Pu-239/24O byAUEA PI29/4 AW P I0/7/0300 0.0

BATCH QC
BLANK Pu-239/240 by AEA PU-239/240 3.5.-02 PCG 04117/03 0.000 1000.000

tC$ P'u-23SI24O by AEfA .. C PU-239/24O K0.0 eo 41137.0 2.

Reportwl3qlrev.5.1 p 7

30-may-200 3 13:21:29

000038 2-32



WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date: 04/04/03
Test: Uranium Isotopics by AEA Receive Date: 04/04/03

QC Analysis Lower Upper
Type Analyte CAS # Results Units Date Limit Limit

Lab ID: W030000157
BATCH QC ASSOCIATED WITH SAMPLE

Q-P 0-2byAEA' 2467f-82-a f-t6 RP d412S/i3 -.- 2.0

Lab ID: W030000159
BATCH QC ASSOCIATED WITH SAMPLE

DU U 29by AEA 24flI-9 1121 pO 42/30002

BATCH QC
BLANK U-238 by AEA 24678-82-8 1.6.-02 PCG 04/28103 0.000 1000.000

U-"l by AE 24a7t-c 1'3,f00 % Recv v4/1O( i.oc$

Repott wl3q/rev.5.1 p 10
30-may-20 0 3 13:21:29

2-35



WSCF ANALYTICAL LABORATORY QC REPORT 00

SDG Number: WSCF20031181 SAF Number: F03-006
Matrix: SOLID Sample Date:
Test: Gamma Energy Analysis-grd H20 Receive Date:

QC Analysis Lower Upper
Type Analyte CAS # QC Found QC Yield Units Date Limit Limit RQ
BAICH Q-
BLANK Actnim-228 14331-83-0 4.48-02 0.045 pCi/g 09108/03 -10000.000 1000 000
BLANK Amnciumi-241 145Sa-1042 U.-.86 2- n/a I.*pCI/g .09/08/O3 -1000.000 . 1000.009.
BLANK ismth-212 14913-49.6 U9.23q-03 n/a pCi/g 09/08/03 -10000.000 1000.000

KANK Bismuth-2t4 14733-03 t07.-0t 00 Cig 09106/63 -1 004 .o0. 1000.000
BLANK Cerium-144 14762-78-8 U-3.17o-2 n/a pCi/g 09/08103 .10000.000 1000-000
BLANK Cobst-n60 10198-40-0 UJ2W a-o3 n/a pcI/g 09/0810i -1000.000 1000.000
BLANK Cesium-134 13967-70-9 61.178-03 n/a pCi/g 09/08/03 -10000.000 1000.000
BLANK Cti$um-137 0 10045-3 A.8.-a n/a C/9 09/o&owo -ioSoo4,0 . 1000.000
BLANK Europium-152 14683-23-9 U3 28.-03 n/a pCi/g 09/08/03 -10000.000 1000.000
BLANK ErEopium-14 t -1 U-I.ii-it/. pCi/ 09/08/03 -100.000
BLANK Europium-155 14391-16-3 U7-27e-03 n/a pCi/g 09/08/03 -10000.000 1000.000
PLANK. Nipbium-94. 4863-1 U1,44-03 n/a pCilg 09/08103 -10000.000 1000.0
BLANK Losd-212 15092-94 U1.10.-02 n/a pCilg 09/08/03 -10000.000 1000.000

Lad-214 - 10 7-M2-4 .. 20.-02 Q0.2 pCi/g 09 08 1000 000.00 -

BLANK Radium-226 13982-63-3 1.07e-01 0.107 pCilg 09/08/03 -10000.00 1000.000
BLANK Ra'ium-228 - - 1262-20-1 4.48g-021, 0.045 pCiq/g 09/08103 -10000.000 1000.000
BLANK Ruihoninm-103 13968-53-1 U-5.20e-4 n/a pci/g 09/08/03 -10000.000 1000.000

BLANK Ruthenium-106 - 13967-48-1 U-1.$7&Z n/a pC/g 09/08/03 -10000,000 1000.000
BLANK Antimony-125 14234-35-6 U-9.069-3 n/a pCi/g 09/08/03 -10000.000 1000.000
BLANK.. Tin-. 13. 139W06-6 . j-1.6fl- 3 n/a pOig 09/08/03 .10000.90 1000.000
BLANK Tn-126 15832-50-5 U9.17e-04 n/a pCi/g 09/08/03 -100001.000 1000.000

BLANK Thorium-234 1506-10-8 WA 42e-01 /to .. g 09/08/03 -10000,00 1000.000

BLANK Thalium-208 14913-50-9 U-4.37.-3 n/a pCi/g 09/08/03 -10000.000 1000.000

BLANI( U Lktm.235 - 1517.1 . ... U-i.8o-2 n/a pCV9 09/O/3 -10000000 1000.000
BLANK Zinc-65 13982-39-3 U2.23e-03 n/a pCi/g 09/08/03 -10000.000 1000.000
LCS Amerklum.241 14590-10-2 4.10+03 :106122 %Recov 09/04/03 80.000 120.000
LCS Cobalt-60 10198-40-0 4.43e+03 105.728 % Recov 09/04/03 80.000 120.000

CM0045-7-3 3.88p+03 1O$.380.%Recov I09/04/03 3Q00 t20.0..

Repon w13gqrov.5.3 p 2

16-sep-2O0 3 12:43:57



WSCF ANALYTICAL LABORATORY QC REPORT N
eN

SDG Number: WSCF20031181 SAF Number: F03-006
Matrix: SOLID Sample Date:
Test: Gamma Energy Analysis-grd H20 Receive Date:08/27/03

QC Analysis Lower Upper
Type Analyte CAS # QC Found QC Yield Units Date Limit Limit RQ

Lab ID: W030000741
BATCH QC ASSOCIATED WITH SAMPLE
B? H ADIU228 01 1f,16 : RP 0 0 20.00.

OP C:243 1P0000
DUP Asriium-241 14596-10.2 U-.6e-1 rV RPD 09/08103 0.000 20.000
bUP piasnh 2 293 1 -- . e-03-. . .- . RPD 69M.003 0,000 20.000-
OUP Sisuth-214 148-03-0 3.510-2l 2.890 RPD 09/08/03 0.000 20.000
pUp CeumrO-144 i 1164M0 U2:07e-02 - n O O /0 . O000. 20.000
DUP Cobelt-S4 10198-40.0 U4.28e-03 n/a RPD 09/08/03 0.000 20.000

DUP c.ad-21 -1 9 -4- -'1 --4 1.5 PD0/0 3 -- 00 2...
DU J3-141067-28-4 4.3e-0 71w, BPI) 4)9/1/ 0.000 20.000

--- DUP FCadium-134 13967-73-3 U73.-0 .8a RPO v9I08J03~.. :.: Q 2d.000

DUP Caium-37 10045-97-3 4.11e-02 21.265 RPD 09/08/03 0.000 20.000
DUP Eurhniom-153 168n-3-521 . U9.81e-03 n/a- GQ - 0.00 20.000
DUP Europium-1 15585-10-1 U-1.56e-2 n/a RPD 09/08/03 0.000 20.000

U' A urnmn-152 44-53. U-1.6892 nIW 69/$10o 0.000 20.00.
DUP Nobium-4 14681-63-1 U2.23e.03 n/a RPD 09/08/03 0.000 20.0000 U Thoad-94- 1 sz .48.-01 7.859 IWO . 0 1.000 20,000

DUP Lad-214 1567-28-4 4.34e-01 7.111 RPD 09/08/03 0.000 20.000

DU; fladium-226 15262-20-1 5.96:-01 f1.160 RPD 090803 .000 20.000

CUP RutbeniVni103 . 30SV1210,03 . n/a 40,1 0,166 0.000 20.000

DUP Rutheniu-306 13967-46.1 U-5.73e-2 n/a RPD 09/08/03 0.000 20.000
ip Ariwny-14234-346 "U-1.891.-2 n/4 IPO 09//oi03 0.000 20.000

DUP Tin- 113 13966-06-8 U1.36e.02 n/a RPD 09(08/03 0M00 20.000
buP ,1: -12j. o. 15M2~-55 -U0 b2 APo. ostoobsu.. 0.000: 20.000

CUP Thodum-234 156 510. U9.45,.02 n/a R , P 09108/03 0.000 20.000

Pt)? ThaIOtm-200 14913 -q- 1.6.4e-01 . 6.289 :P 0osi80$ 3o2.0

CUP tjranlum.35 15117-9&.1 U9.10e.02 n/a RO 09/08/03 0.000 20.000

DUP V1 a 0P Pon000

Report w13gqjrev.5.3 p
16-sep-2003 12:43:57
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Date:
To:
From:
Project:
Subject:

17 November 2003
Fluor Hanford Inc. (technical representative)
TechLaw, Inc.
200-PW-2/200-PW-4 OU - Borehole Soil Sampling
Wet Chemistry - Data Package No. WSCF20030461 (SDG No. 30461)

INTRODUCTION

This memo presents the results of data validation on Data Package No. 30461
prepared by WSCF. A list of samples validated along with the analyses reported
and the method of analysis is provided in the following table.

Sample ID Sample Media :Validation Aridlysis

B16RX8 4/4/03 Soil C See note 1 & 2

B1 6RX9 4/4/03 Soil C See note 1 &2

1 - Ammonia - 350.3; pH - 9040A; IC anions - 300.0; cyanide - 90108.
2 - Phosphate, nitrate and nitrite were not validated per FHI request..

Data validation was conducted in accordance with the FHI validation statement of
work and the 200-PW-2 Uranium-Rich Process Waste Group Operable Unit RI/FS
Work Plan and RCRA TSD Unit Sampling Plan (DOE/RL-2000-60, Rev. 1, December
2000). Appendices 1 through 6 provide the following information as indicated
below:

Appendix
Appendix
Appendix

1.
2.
3.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports

KI rN dChi fC td DA n+t tn
AppenIUx 4. La iotuiy ilarraLvV Cn E n- M U Y LJL.LLI1i ULd

Appendix 5. Data Validation Supporting Documentation . '
Appendix 6. Additional Documentation Requested by Client

C- -_

DATA QUALITY PARAMETERS

Holding Times/Sample Preservation

Analytical holding times are assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Soil samples must be analyzed within 28 days for ammonia, chloride,
fluoride and sulfate; 14 days for cyanide; 2 days for phosphate; and immediate (24
hours) for pH.

If holding times are exceeded, but not by greater than two times the limit, all

associated sample results are qualified as estimates and flagged "J" for detects and

000001



"UJ" for non-detects. If holding times are exceeded by greater than two times the
limit, all associated detectable sample results are qualified as estimates and flagged
"J" and all non-detects are rejected and flagged "UR".

Due to the holding time being exceeded by greater than twice the limit, all pH
results were qualified as estimates and flagged "J".

Due to the samples not being properly preserved (cooled to 40.C), the cyanide and
ammonia results were qualified as estimates and flagged "J".

All other holding times were acceptable.

0 Method Blanks

Method Blanks

Method blank analyses are performed to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At
least one acceptable method blank analysis must be conducted for every 20
samples. No contaminants should be present in the method blank. All blank results
must fall below the contract required detection limit (CRQL) to be acceptable.

All method blank results were acceptable.

Field (Equipment) Blank

No equipment blanks were submitted for analysis.

* Accuracy

Matrix Spike and Laboratory Control Sample

Matrix spike (MS) and laboratory control sample (LCS) analyses are used to assess
the analytical accuracy of the reported data. The matrix spike is used to assess the
effect of the matrix on the ability to accurately quantify sample concentrations.
Matrix spike and LCS recoveries must fall within the range of 75% to 125%.
Samples with a recovery of less than 30% and a sample result below the IDL are
rejected and flagged "UR". Samples with a recovery of 30% to 74% and a sample
result less than the IDL are qualified "UJ". Samples with a recovery of greater than
125% or less than 75% and a sample result greater than the IDL are qualified as
estimates and flagged "J". Finally, for samples with a recovery greater than 125%
and a sample result less than the IDL, no qualification is required.

Due to a matrix spike recovery of 31.2% and a matrix spike duplicate recovery of
21.9%, the ammonia result was qualified as an estimate and flagged "J".
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Due to a matrix spike recovery of 127%, all fluoride results were qualified as
estimates and flagged "J".

All other matrix spike and LCS recovery results were acceptable.

* Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between
the recoveries of matrix spike duplicate (MSD) analyses performed on a sample in
the analytical batch. Precision may alternatively be assessed using unspiked
duplicate analyses performed on a sample in the analytical batch. If both sample
and replicate activities (concentrations) are greater than five times the CRDL and
the RPD is less than 35%, no qualification is required. If either activity
(concentration) is less than five times the CRDL, the RPD control limit is less than
or equal to two times the CRDL. If the RPD is outside the applicable control limit,
associated results are qualified as estimated detects or estimated non-detects.

Due to an RPD outside QC limits (38%), all ammonia results were qualified as
estimates and flagged "J".

Due to an RPD outside QC limits (69%), all fluoride results were qualified as
estimates and flagged "J".

All other laboratory duplicate results were acceptable.

Field Duplicate

No field duplicates were submitted for analysis.

* Analytical Detection Levels

Reported analytical detection levels are compared against the target quantitation
limits (TQLs) to ensure that laboratory detection levels meet the required criteria.
All results met the TQL.

* Completeness

Data package No. 30461 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined, to be
valid (i.e., not rejected). The completion percentage was 100%.
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MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to the holding time being exceeded by greater than twice the limit, all pH
results were qualified as estimates and flagged "J". Due to the samples not being
properly preserved (cooled to 40 F), the cyanide and ammonia results were qualified
as estimates and flagged "J". Due to a matrix spike recovery of 127%, all fluoride
results were qualified as estimates and flagged "J". Due to a matrix spike
recovery of 31.2% and a matrix spike duplicate recovery of 21.9%, the ammonia
result was qualified as an estimate and flagged "J". Due to an RPD outside QC
limits (38%), all ammonia results were qualified as estimates and flagged "J". Due
to an RPD outside QC limits (69%), all fluoride results were qualified as estimates
and flagged "J". Data flagged "J" is an estimate, but under the FHI validation
SOW, the data may be usable for decision-making purposes. All other validated
results are considered accurate within the standard error associated with the
methods.

REFERENCES

FHI, Contract #20266, Validation Statement of Work, Fluor Hanford Incorporated,
July 7, 2003.

DOE/RL-2000-60, Rev. 1, 200-PW-2 Uranium-Rich Process Waste Group Operable
Unit RI/FS Work Plan and RCRA TSD Unit Sampling Plan, December 2000.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with FHI validation
SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated concentration is an estimate, but the data are usable for
decision-making purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

00000a

SDG: 30461 REVIEWER: DATE: PAGE 1 OF 1
TLI 11/17/03

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Ammonia J All RPD
Fluoride

Ammonia J All MS/MSD recovery
Fluoride

pH J All Holding tme

Cyanide J All Sample
Ammonia preservation

I



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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WET CHEMISTRY ANALYSIS, SOIL MATRIX, MG/KG

Project: FLUOR4-ANFORD
Laboratory: WSCF
Case ISDG:WSCF20030461
Sample Number 816RX8 B16RX9

Location
Sample Date 4/4W33 4/4003
Wet Chemistry TQL Result Q Result 0 Result Q Result a
Ammonla 0.5 6.22 J 6.79 J
Cyanide 0.5 <0.200 UJ <0.200 UJ
pH" 9.60 1 9.59 J
Bromide <0.900 U <0.855 U
Chloride 2 20.7 19.4
Fluoride 5 0.981 1 1.03 J
Nitrate' 2.5 447 415
Nltrhtt 2.5 0.451 0.406
Phosphate' 5 4.33 5.04 1
Sulfate 5 118 114

* -Not valldated per FHil requr -

- units are pH units

NA - Not analyzed

Laboratory applied non-detect qualifiers 'U" have been Included In this table to minimize miss-Interpretation of results. All other qualifiers shown were applied during validation.

C
C
C
C

0

Page-1 of_1



WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample# Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive

-W03000015# BRX8 GPP 70644t-7 Am~mooia (NI byiC SOLID LA-$03-401 6.247 vgtv s0 00 0.20 04123l/O 04404/03 04/04103
W030000159 816RX8 GPP 57-12-5 Cyanide by Midi/Spactrophotomn SOLID LA-696-402 U < 0 200 mg/kg 0.98 0.20 04/15103 04/04/03 04/04/03
W ~ ISo3t0vi1eaX GPP Ts PrcentSod4 SOLID LA-19-412 94..f % 0.0
W030000159 B16RX GPP PH PH Soil and Waste Measurement SOLID LA-212-411 9 60 A pH 0.010 04122/03 04104/03 04/04/03

Ws3i00 RX GPP 12687-4-1 A.p by liquid .iuloauo SOLID LA-S(8-421 t2S pC/g 1 7 04109)03 04)04/03 04/04/0S
W030000159 816RX8 GPP Alpha error by LC SOLID LA-508-421 41.0 % 0.0 04/09/03 04/04/03 04/04/03
W03**'1j9 816RXE GPP 12S7-47-2 Bt by liquld sc'ntiaton SOllo iA-n08-42 30 pCI/ Dl 4 / 64/0./
WO30000159 816RXS GPP Bet aerror by LC SOLID LA-508-421 30.0 % 0 0 04/09/03 04/04/03 04/04/03
W/O3S005 SAXS GP? M4O-SI2 2-8romosthanoo $011D Orga. t.40a+04 uglkg S.Oe +03 OS/021O3 +4/.4/03:24/04/%3
WB30000159 8168X8 GPP 60-29-7 Diothyl ether SOLID Organics U <5.00+03 ugkg 6.0o+03 05/02103 04/04/03 04/04/03
WOn00OOI59Sa.n6Pjw OPP 107-21-1 EShylarn. gtycol SCUDo Orgnc. L/ < ,00 ug/Rs 5.Op+t3 05/02/01 04/*4/fl 04.0/3
W030000159 816RX8 GPP 67-56-I Methanol SOLID Organic. U < 1.00.+03 ug/kg 1.0.+03 05/02/03 04/04/03 04/04/03
WO3aC 9 1OC031 S1XO GPP 145fl-t0-2 Am-241 by AEA SOLID LA-S09-471 U 0.170 pig O-2S 04/180 04J04/OU 4/04/!3
W030000159 B16RXS GPP E.T.C Am-241 by AEA Total Cotg Error SOLID LA-508-471 98.0 % 0.0 04/18/03 04/04/03 04/04/03
-WO30tO0il. 86RXaf PP 24 I 9-67- Sromide(Srfliy IC SOLD LA.613-410 , < 0.900 uq/b 20.00 0.9* *4/0/ 34:04/O: (4/04193

W030000159 816RX8 GPP 16887-00-6 Chloride (CII by IC SOLID LA-533-410 20.7 ug/g 20.00 0.28 04/09/03 04/04/03 04/04/03
WO001986X GPP? 169944&8 fluorId0 $~ by IC SOLID LA-533-410 BX 0 9S17 l / 20 00 0 14 0410910$ 04/04/OS 94/04/03

W030000159 B16RXS GPP N03-N Nitrate (NI by IC SOLID LA-533-410 447 ug/g 9 Se +002 49 04/09/03 04/04/03 04/04/03
WO3oO6Oiil s 16RX* GPP N'..N Mtrft (N)lw IC SCUD LA.$33.410 B 0.4Sf ug/g 20.00 O.0S 1 4/0/03 04/04/0 34/04103
W030000159 816RX8 GPP 14265-44-2 Phosphate (P} by IC SOLID LA-533-410 8 4.33 /g 20.00 0.26 04/09/03 04/04/03 04/04/03

-- 3006 e46RX8 GtP 14808-79-8 Sulta (04 by IC Sou) LA-33-410 / 20.00 048 04/00)03 04)04/03 04/04/03
W030000159 816RX8 GPP E.T.C Ac-228 Rol.% Count Error (GEAI SOLID LA-508462 16.8 6 0.0 04/08/03 04/04/03 04/04/03

WO0oo59 <1Rn )L GPP 1431-3-O AC-228by GEA SOLID LA-508A4e2 0.480 pCI/g O.036 04/Q8/03 040403 (4/04103

W 159 16RX8 app ET.C Amn-241 Rl%.96 Count Error IGEA} SOLID LA-508-462 23.4 % 0 .0 04/08/03 04/04/03 04104/03
C.....3.....

0WQSO30001 81OAXS GPP 14096-10-2 Am-24 by GEA SOLID LA-50-42 i £728 pi/g .22 04/08/03 04)/ D4/04/03
1W30000159 B16RX8 GPP E.T.C 81-212 R..% Count Error (GEA) SOLID LA-509-462 33.6 % 0.0 04/08/03 04/04/03 04/04/03

W ISO K..* y16RXl GPP 1491B-4!e 6,2: IbyGEA SLud LA-508-42 0-270 pCi/g 0092 04/0/0 t404/3: 04/04/03

MDL=Mninlum Detection Limit 8 -The analyte < the ROL but > = the ID/MDL (inorganic) E - Analyte is an estimate, has potentially larger amrors
RQ=Result Qualifier J - Estimated Value U - Analyzed for but not detected above limiting criteria

X - Other flags and notes described in the commente/narrative.
DF=Dilution Factor
* - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbol.
Report W004Aer 5.1
Gromd Water Protecton Program Page 2



WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2[PW-4

WSCF
Sample# Client ED CAS # Test Performed Matrix Method RQ Result Unit DF MDL AnalyzeSample Receive

w i x a QPR 2003S 7 ri~nut~I~IiophflSOLD LA-53-45 :,:), JVR 94J gk oOi 4 0404103. 0D4/04/03
W030000159 B16RX8 GPP 111-44-4 bis(-2-Chloro.thyl)Eth SOLID LA-523-456 U < 260 ug/kg 1.00 2.6.+02 04/18/03 04/04/03 p4/04/03
Wo3t0 9 SRXS GPP 1I1-9*-1 bda-Tbhloroethioxylmethan, SOUD LA; 523-46 L < 120 ug/kg 1 00 42.+02 04/iS/Q> 04104C 04/04/03
W030000159 B16RXS GPP 13966-29-5 U-234 by AEA SOLID LA-08-471 3.60 pC/g 0. 099 04/28/03 04104/03 04/04/03
Wi30CC01U 1AX8 GPP ETC-234 bV AEA Total Cotg Error SOLD LA-5OS-471 22-0 % 0.0 04J284Q3 O4/04.:O4/O4/03
W030000159 B16RXB GPP 1511 i7--i U-235 by AEA SOLID LA-508-471 0.420 pcilg 0.093 04/28/03 04/04/03 04/04/03
WOV0X GPP ETC l-23f.hyAEATota}CntgLrror SOLID LA.108-47% S% % 0 0 04/28/O304/O4/O304/04(03
WO30D0159 Bi 6S GPP 24678-82-8 U-238 by AEA SOLID LA-508-471 28.0 pCI/g 0.067 04/28/03 04/04/03 04/04/03
WO30000159 B16RXI GPP EtC l-23Sb AEATotal Cntg Error SOUD tA-Sfl-47i it. % -o 04/2S/O3 04/04.03 .. 04(0
W030000159 816AX8 - GPP 75-35-4 1.1-Dichloroethene SOLID LA-523-455 U < 2.10 ug/kg 1.00 2.1 04/16/03 04/04/03 04/04/03
W0300001 S16$Xf GPP 71-SS-t 1-Suanol sOID LA.6234$S U < 21, ugfkg 100 21 O4/1'QO 04/04i03 o4/04/?3
WOsacoo1a BiaRXa OPP 7143-2 hnzene SOLID LA-523-455 U < 210 ug/kg .00 2.1 04/16/03 04/04/03 04/04/03
WO30000159 S1OAXS aPP- 100.90. ChlorobIraenI SOID LA-523-46$ U < .1O ug/kg 1-00 2.1 o4J16/03 04/04/., 04/04/3
W030000159 816RX8 GPP 108-88-3 Toluen. SOID .A-623-455 U < 2.10 ug/kg tOO 2.1 04/16/03 04/04/03 04/04/03
WOSO4JOQ%$ hI6RXM GPP 7S.O1-0 Trihloroethcn. SOLID LA-523-455 U < 2.10 ug/kg 1.00 ZI 04/103 04/04/03 O4/43
W030000159 B16RXS GPP 2008-20-6 Kerosene SOLID NWTPH U <C4 20e+03 ug/kcg boo 4.2e+03 05/01/03 04/04/03 04/04/03
W030000169. B181R8 GPP 60478-34-4 Total Pht Hydrocaiton. DI~eIe SOLID NWTh 4 7 S0e+03 ugikg.1 00 4.0$ 0/G1i 04)04/03 O4/O4fO3
W030000159 BlORXO GPP 84-15-I ortho-Terphenyl SOLID NWTPH 2.O+04 ug/kg 1.00 2.1e+02 05/01/03 04/04/03 04/04/03

-W0300stintsRX aPP 7064-41-t Ammnoni. IN) by e :1soLD LA-$03-4o1 6 79 ug/g 50,00 0.20 04/23/O3 04/04105 04/O4/03
-..- W300001 60 BIORXS app 67-12-5 CyanIde by MidiiSpeotrophotom SOLID LA-695-402 U '< 0.200 mg/kg 0.99 0.20 04/16/03 04/04/03 04/04/03

W.3ete60 6Xs GPP T Percent Solid. SOLID LA-619-4t 2 94.4 % 0 0 04122/03 04)04/03 04/O4/O3
-WO3OO0lGO BIORXS GPP PH pHt Soilland Waate Meaurement SOLID L.A-21 2-411 9.69 pH 0.010 04122/03 04/04/03 04/04/03

WCSOOOOISO Sl6RXn 5Pp 12B87-464 Alphaby lIquId scIntadon SOLUS LA-608-421 12,o pCiLg 1.0 04/OS/Ca 04/04/03 Q4/04/03
W0300001 60 91 sXn Gpp Alpha error by I.C SOLID LA-608-421 60.0 %6 0.0 04/09/03 04/04/03 04/04/03
WO3S0001iw BmoX GPP 1 2687A47-2 Beta by liquid pclnillatlon SOLID LA-600-421 3S.O p~i/g 3 4 04/09/03 04)04/03 04/04/03
W0300001 60 81 6RX9 GPP Beta ernor by LC SOLID LA-508-421 31.0 %6 0.0 04/09/03 04/04/03 04/04/03
w0Oodow&.B18RXS GPP $40-5V-2 2.rothanoI SaUD OrganicO 1P-i+04 uDlkg S e+-20 06/05/03 04/04/03 04/04/03

W00D019......:

O MDL-,=lnirmum Ddtection ILimit B - The analyta < the RDL but > = the IDL/MOL (InorganIc) E - Analyte I. an simate, has potendially larger anrono RQ=Result Qualifier J - Estimated Value U - Analyzed for but not detected above limiting criteria.o X- Oth.. flags and note. deactibed In the comments/narratIve.
DN=Diution Factor -

P- Indicate. ruk that have NOT Inn valkdated; + - Indicate, more than .x qualifier symbols .

Report wOo4/ve. 5.19
Groud Water Protection Program Page 8



WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20030461
Project: F03 006: 200-PW-2/PW-4

WSCF
Sample # Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive
W03000016 r Xa GPP 0-29,7 thleth........... .SOLID OrIcs U <..00e+.3 ugfkg 6,0.401 .0Z/OrtO4/04/0S<04/Q4/93
Wo30000160 B16RX OPP 107-21-1 Ethylene glycol SOLID Organic* U <500. +03 ug/kg 5.00+03 06/02/03 04/04/03 04/04103
WOS0000 eO 81RX9 GPP V7-56$ Mlethenol &OLID Orgarta LI <tO.0e4+S gfkg 1.0*+03 06/02/01 04J04/O3 04/04103
WO30000160 B16RX9 GPP 1459-10-2 Am-241 by AEA SOLID LA-508-471 U 0.0210 pClg 0.31 04/18/03 04/04/03 04/04/03
W 1 : X9 GPP Et.,C An-141 by AEA Total Cntg Error SOLD .A-SOS-7 $4( 4 0.0 O4jlW/l.:04104/Q3:04/04/t3
W030000160 B16RX9 OPP 24959-67.9 Bromide lBr) by IC SOLID .A-533-410 U < 0.855 ug/g 19.00 0.86 04110103 0404/03 04/04/03

.. . 1887-00 Chlod.4Cl by)O SOLID LA-S33-410 l9. ug/g 19,00 0.27 04/10/03 04/04/0$ 04/04/03
WO3l0000160 B16RX9 0PP 16984-4-8 Fluodds (F) by IC SOLID LA-533-410 1.03 ug/g 19.00 0.13 04/10/03 04/04/03 04/04103
Wc300801S) t16PXB GPv HO3-N *Jtsat. U by IC SOUD IA-6a3-410 4JL ugfl 9;826+.002 4.9 04/09/0 04/04/0 04/04/O3
WO30000160 16RX9 OPP N02-N Nitdt. IN) by IC SOLID LA-533-410 0.406 ugtg 19.00 0.17 04/10/03 04/04/03 04/04/03
WO00oo16o.SieRxa GPP 1426s-42 P.:ho.phat& lP)~ byC SOLUO tA-533-410 6.04 ug(g It.O0 0-2S 04P14'o1 04J04/Ot& 04/04/03
WO30000180 B16RX9 OPP 14808-79-8 Sulfate (S4) by IC SOLID LA-533-410 114 uglg 19.00 0.46 04/10/03 04/04/03 04/04/03

W3 0 *1..G E;. A 2 . Cout Enor|GEAs SOLID LA-0g-402 10. % 0.0 04/09/03 04/04/03 04/04/03
W030000160 616RX9 3pp 14331-83-0 At-228 by GEA SOLID LA-508-462 0.429 pCd/g 0.037 04109/03 04/04/03 04/04/03
WoOootoo B.wmXw GPP E.TC Ahe41 tiEt ount rror (GEAl 90L)0 LA-50g-482 7194 4 0.0 04fl9/09b04/0440S>04/./0
WO3000010 B16RX9 GPP 14596-10-2 Am-241 by GEA SOLID 1.A-508-462 U 0.152 pCl/g 0.17 04/09/03 04104/03 04/04/03
WOflOCP z16AX9 GPP E. 8i21i ASI: Count E GEA) SOUD A -500.42 0J4 0 /04/0 43

W030000160 816R(9 GPP 14913-49-S 61-212 by GEA SOLID 1A-508-462 0.288 pCi/9 0.093 04/09/03 04/04/03 04/04/03
WO 0086 8101X0 UtPP ETC 8i-214&RJL4 Count Esror (GEAI StUD LA4-505-402 1t.6 0.0 Of4/oa:30404/0. 4040

W030000160 B16RX9 GPp 14733-03-0 BI-214 by GEA SOLID LA-508-462 0.362 pIg 0.023 04109/03 04/04103 04/0403
W 00.. >...::X GPP.. E .C1r44...%1r Count Er 0SA.SOLID LA4-508-462 9.2 %0.0 04/09/03 .04/C4/03::4/O4/t
W030000160 B61RX9 GPP 14762-78-8 Ce-144 by GEA SOLID LA-508-462 U 0.0198 pCa/g 0.12 04/09/03 04/04/03 04/04/03
Wsoooo.Io. O GPPEC Co-eq h,%Count Error 0EAF SOUD LA-.08-442 522 4 0.0 04/01/0: 04S04/03 04/0403
W030000160 816RX9 Gpp 10198-40-0 Co-60 by GEA SOLID LA-508-462 U 1.96e-03 pCI/g 0.011 04/09/03 04/04/03 04/04/03
W030000180 :1 9 GPP EtC Cp-1.4 Re- Cont EnorICEAl SOLD LA-5O-402 6 . %3() 04/09/03 4/04/03 04c4,03
W030000160 B16RX9 Gpp 13967-70-9 Cs-l34 by GEA SOLID LA-508-462 U 0.0227 pCi/g 0.015 04/09/03 04/04/03 04/04/03
WO3OQ > B6RX) GPP0ET, Cs-3 h4% Count Errpr (GEfA SOLO [A-509-442 1.00.403 4 6.o 04/0/03 04104/01 04/04/03

-MDL=Mlnimum Detection Limit B -The analyte < the RDL but > = the IDL/MDL (inorganic) E - Analyte is an estimate, has potentially larger erars
(5Q=Result Qualifier . J - Estimated Value U - Analyzed for but not detected above limiting criteria.

X - Other flags and notes described In the comments/narrative.
0 F=Dilution Factor
l - kwnicates results that have NOT been validated: + - Indicates morm than six qualifier symbol-
Report W04er. 5.1
Ground Water Protecdon Program Page 9
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Attachment 1
Narrative

Sample Delivery Group WSCF20030461
Sample Matrix Soil
Sample Visual Brown
SAF Number F03-006
Data Deliverable Summary Report

Introduction

Two (2) soil samples (BI6RX8, Bl6RX9) from the GPP was received at the WSCF Laboratory on
April 4, 2003. The sample was analyzed for those analytes indicated on the attached copy of the
chain of custody (COC) form in accordance with the Groundwater Protection Program- Letter of
Instruction, referenced in the cover letter. .

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information. Copies of the
chain of custody and Request for Sample Analysis forms are included as Attachment 3.

Analytical Methodology for Requested Analyses

" ICP-MS Metals by EPA Method 200.8 and ICP-AES Metals by EPA SW-846 Method
6010A. Analytical work was performed with no deviations to the approved method.

" VOA's by EPA SW-846 Method 8260A. Analytical work was performed with no
deviations to the approved method. The compound I -Butanol requested under EPA SW-
846 Method 8015 was reported under this method.

* Semi-VOA's by EPA SW-846 Method 8270B. Analytical work was performed with no
deviations to the approved method.

* Alcohols and Glycols by EPA SW-846 Method 8015. Analytical work was performed
with no deviations to the approved method. The compound I -Butanol requested under
this method was reported under EPA SW-846 Method 8260A.

* WTPH-D by WDOE Method NWTPH-Dx. Analytical work was performed with no
deviations to the approved method.

* WTPH-G by WDOE Method NWTPH-Gx. Analytical work was performed with no
deviations to the approved method.

I

000018

I

1-2



* IC Anions and Ammonium by EPA SW-846 Method 300.0 and 300.7. Analytical work
was performed with no deviations to the approved method for Ammonium, but a
deviation was required for the Anions (see comments below).

" The pH by EPA Method 150.1. Analytical work was performed with no deviations to the
approved method.

* Percent Solids by EPA Method 160.3. Analytical work was performed with no deviations
to the approved method.

" Cyanide by EPA SW-846 Method 9010. Analytical work was performed with no
deviations to the approved method.

* All RadChem analyses (TA/TB, AEA's, GEA) were run by internal WDOE accredited
WSCF procedures. Analytical work was performed with no deviations to the approved
method.

Comments

PCB's - This analysis was originally on the Sample Chain of Custody when received at the
WSCF Laboratory, but the client later requested the analysis not be run.

ICP-MS and ICP-AES Metals - The hold time(s) for this analysis was met. A Laboratory
Control Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery
group per the OPP Letter of Instruction. See page(s) 2-27, 2-28, 2-29, 2-30, and 2-48 for QC
details.

VOA's - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-36, 2-37 and 2-38 for QC details. Compounds listed on the tentatively
identified peak report with an "N" qualifier have been identified with the program used to
interpret the raw data.

Semi-VOA's - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-44, 2-45, 2-46 and 2-47 for QC details. Compounds listed on the
tentatively identified peak report with an "N" qualifier have been identified with the program
used to interpret the raw data.

Alcohols and Glycols - The hold time(s) for this analysis was met. A Laboratory Control
Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per
the GPP Letter of Instruction. See page(s) 2-37 for QC details.

WTPH-D - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-40 for details.

2
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WTPH-G - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP. Letter
of Instruction. See page(s) 2-39 for details.

IC Anions - The client requested hold time(s) for this analysis was not met. The client was
notified and requested WSCF to continue with this analysis. A Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP
Letter of Instruction. See page(s) 2-33, 2-34 and 2-36 for QC details.

NH4 - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-38 for QC details.

The pH - Per the direction of the chain of custody, the pH'was completed within 24 hours of
sampling.

Percent Solids - PCB's, VOA's, Semi-VOA's, Alcohols and Glycols, WTPH-G and WTPH-D
analytical results were corrected for percent solids. All other analytical results were reported for
the sample as received.

CN - The hold time(s) for this analysis was met A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-26 for QC details.

RadChem - There are no hold times associated with these WDOE accredited methods. Except
for GEA, a Laboratory Control Sample and Duplicate were analyzed with each delivery group
per the GPP Letter of Instruction. See page(s) 2-31, 2-32, and 2-35 for QC details.

This Summary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF
Laboratory al Manager and Client Services, as verified by the following signature.

Troy Dale
WSCF Production Control

Abbreviations
Hg - mercury Am - americium
IC - ion chromatography Cm - curium
ICP - inductively coupled plasma Pu - plutonium
ICP/AES - ICP/atomic emission spectroscopy Np - neptunium
ICP/MS - ICP/mass spectrometry GEA - gamma energy analysis
Total U - total uranium H3 - Tritium
AT/TB - total alpha/total beta Sr - Strontium 89, 90
AEA - Alpha Energy Analysis WTPH-D - Total Hydrocarbons-Diesel
WTPH-G - Total Hydrocarbons-Gasoline TSS - Total Suspended Solids

3
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_____________ - - . . --- - .-. -

6(5(0)

F_1-Central Plateau Project CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-006-014 Page 1 of I
Collector Company Contact Telephone No. Project Coordinator 8N Data TurnaroundJohansen/Popc/Pfister LC Hulstrom 373-3928 TRENT, SJ Prtte Code
Project Designation . Sampling Location SAFNo. Air Quality [ 30 Days200-PW-2/200-PW-4 OU - Borehole Soil Sampling 216-A-19 (C3245) 22.5-25.0 ft F03-006

lee Chest No. , Field Logbook No. COA Method ofShipment
HNF-N-3361 117504ES10 Government Vehicle

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Waste Sampling & Characterization

POSSIBLE SAMPLE IIAZARDS/REMAKS -
CooL4C CooL4C None Nn -

- Preerdon

0.'os P Snapvisl.
Special Handling and/or Storage Type of Container

No. orContainer(s) 1 3 I 1

Volume 25CmL 4Gml. 500ML , 60m1.

Somkis(O o seek(2)in S~ns 3)6 AcainySa
- aeid sped $115i

SAMPLE ANALYSIS Iis Ia M

2003 0"t
Sample No. Matrix * Sample Date Sample Time

816RX8 V,)J J3C O6 SOIL -3-3 ) X
B16RX9 L Y$Q3CtO SOIL - c/ K

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix
Re - -Dc Rece -d N - * The laboratory is to report both kerosene and diesel rsage compounds from tic Wri'll-D malysis.

-'M k k "- A = (1) Scmi-VOA - 8270A (TeCL); Semi-VGA - S270A (Add-Ott) I12-Iiwoxycdiaiol ITzibutyl~pliospimtc 1; sosd
Relinquished By/Rioved From Daln Receied By/Stored In bat/inc TPi-Dicescl Resge - WTPH-D; TPH-Gasoline Range - WTPlI-G, PCls - 3082

(2) Alcohols, Glycols, & Ketones - 8015 (1-Butanol, Diethyl acter. Ethylene glycol. Methanol} W-W.

Relinquished By/Removed From DaDterisiiRcvd ySod6,Dim- (3) Gamma Spectroscopy JCesiwn-137, Cobak-60, Europiwn-152. Euopiun-154, Europiurn-55);Recivd B/Sorc i Dufrm.Gamint Spec - Add-on (Antimoy- 125. Cesium-l134. Tin-l 26); Isotopic Radiumo (Radium-226, Radium- O~~M

22
8);Isotopic Plulonitu; Aicericiun-241 Isolopic Uiranin; Trac Eeernts ICP/MS -200.8 b..Ovua.

Relinquished By/Removed From Date/rime Received By/Stored In Dale/Time (Complete) (Autimony. Arsenic, Barium, Beryllium, Cadmium, Chromium, Coppcr, Lead, Mercury. T1'
Nickel. Selenium. Silver, Uraniun); ICP Metals - 6010A (Add-on) (Bismuds, Boron); IC Asios - 300.0 v '"
(Chloride, Fluoride. Nitrogen in Nitrate, Nitrogen in Nitrite, Thosplie, Sulfate) Cyanide (Total) - LvL.w

Relinquished By/Removed From Dateriunc Received By/Stored In Date/rime 3351; Caions (IC)-300.7 (Nitrogen in anmnoniiut); pH (Soil) -9045

Relinquished By/Removed From Date/rime - Received By/Stored In Date/fime

LABORATORY Received By Title Daterime
SECTION

FINAL SAMPLE Disposal Method DisposedBy Dalefrlme
IfSPOSmON

-011 (03/01/2002)

e
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Appendix A -
Data Validation Checklists

BHI-01435

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

LVEAT-ON A B . ,/I D E
PROJECr: 2.ca-?LJ- P -C( DATA PACKAGE: W< -z
.VALIDATOR: LAB: W)SC-F I DATE: () 463
CASE: oDo(

ANALYSES PERFORMED

TOC 'IOX TPH-413.1 Oil and Grease Alkalinity

BOD/COD Choride Chromiun-VI pH NO3/N
ws_____TDS Phosphate

SAMPLES/MAIX

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Tecd nical verification documentation present?...................................................................................... Yes
Conme:

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Lewis D and E)
Initial calibrations pertimned on all instruments?.................................................................................. Yes

Initial a librations acceptable? .............................................................................................................. Yes
ICV and CCV checks performed on all instrumn ts?............................................................................. Yes
ICV and CCV checks acceptable?....................................................._ _.............................................. Yes
Standards traceable?......................................................... ................................................................. Y es
Standards expired?................................................_.............................................................................. Yes

Calculation check acceptable?..._ .. _....... _.................................................................................... Yes

Com:_nts_

Data Validanon Flcredrwjfr Chemical Analysb
October 2000

N O

No. A

No N/A

No N/A

N N/A

NW/A

N N/A

N N/A
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Appendix A - nm-on
Data Validation ChecklistsRev. 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

3. BLANKS(Levetb B, C, %, ad E)

ICB and CCB checks pcrfomed for all applicable analyses? (Levels 1z, E)......... ............Yea No
ICB and CCB results acceptable? (Levels D, E)................. . ... Yes No
lAbtory blaks zed?. ...................................................................................... No N/A
Labortuty blank rescts acceptable?........................................... N/A
Field blanks nalyzed?(Levels C, D, E).................... .- -... ... YesN
Field blank results acceptable? (Levels C, D, E). ... ................ Y...........................Yes
TrascriptioWcalculation errors? (Levels D, E)........................... Yes No

CZomms: O V E

4. ACCURACY (Levels C, D, and E)

Spike saw les analyzed?............................................................. ... ...................... .............. Ye N/A
spike recoveries acceptable?......... ...........................................__...... Ye, oNIA
Sike standardsIST Uaceable? (Levels D, E)................-.....-..... Yes No /

Spak standards expired? (Levels D, s).............................................. .. No A
LUS3 -nples analyzed?......-.............................................................

LCSW ss results acceptable?....-............................................................................. .. es N
Standards ftsea~bk? (Leves D, E)......................................... .......... _......,..... .... Yes N /
Standards expired? (Levels D, ) ............................................................................................ Yes No
Tnevphionlcialculatione rows? (Levels D,8)...........................................................................Yes No )
Pefmnc andit eale(s) analyzed? ................ . ....... . .... Y. yes& WA
Pfertfaco audit sample results acceptble?...... ...................... Yes No 5
Comenr: JS tohrr, P % TPO 1i

Dbta Vatid/on Pocedurf"r CeAlcal Asalyni 000024
october 2000 -



Appendix A -
Data Validation Checklists

BHI-01435
Rev. 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

S. PRECISION (Levek C, D, and X)

Duplicate RPD values acceptable? ................... _.... .... _...._.. ... o N/A
Duplicate results acceptable? .......--........ . ................. .. .............................................. i) N /A
MS/MISD standards NIST traceable? (Level D, E) .................................. ......................... ........... Yes NoA
MS/MSD standards expired? (Levels D, ) .................................................................. .................... Yes No
Field duplicate RPD values acceptable?. ...................... ...... Yes No
Field split RPD values acceptable? . . _..... ... _.. ... ..... . . Yes No

Transcrptioo/calculation erro? (Levels D, E)...................................... Yes No
Comnents: 2 S (L p-

PFIu%'oV4, I,*O SQ-e(, T;Z

6. HOLDING TIMES (all levels)

Samples popedy preserved? I ................................... ...... ..... Y 0 A

Samnple holding timns acceptable?......................... . ... .................. N/A
Comments: -- ConAARA - J

OAm. Vatsdadom Procedurejbr Chemical Analpis
Octoben 2000 000025 A-IY7



Appendix A -
Data Validation Checklists

BHI-01435
Rev. 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

7. RESULT QUANITATION AND DETECTION LIMITS (all levels)

Resalts reported for aH requested analyses? .......... . ................. )No N/A
Rheslts supported in the raw data? (Levels D, E)............................. Yes No N/

Samples properly prepared? (Levels D. E)................................................................... .. No

Detection limits meet RDLL?....................................................................................................... N.... No
Transcription/calculation wors? (Levels D. E)....................................Yes No A
Coomns

Data Validation Proceduwfor ChemIcalAnaiysis
October 2000 aiM000026



Appendix 6

Additional Documentation Requested by Client
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date: 04/04/03
Test: Cyanide by Midi/Spectrophotom Receive Date: 04/04/03

QC Analysis Lower Upper
Type Analyte CAS # Results Units Date Limit Limit

Lab ID: W030000159
BATCH QC ASSOCIATED WITH SAMPLE
US Cyanti by Mfi/3pectrphotam' K71- . 4 %ftcov 04))6/OG 7500100

MSD Cyanide by Midi/Spectrophotorn 57-12-5 96.700 % Recov 04/15/03 75.000 '25.000

AP-D ideyWiSwphtrophotom 87-:2- i . 64 Ratio O4/$S3 014 20.00f ;21

BATCH QC
BLANK Cyanide by Midl/Spsctrophotom 67-12-5 0 Ratio 04115/03 -2.000 2.000

~BLNK-PfEP Cvnidt by Mdi/4polrqphotou 57-12-S' 0 .ati6 04 ..../0 .
DUP Cyanide by Midi/Spectrophotom 67-12-8 n/a Ratio 04/15/03 0.000 20.000

LCs Cyanide by Mid]/Spectrophotom' 5712-5 SS00 % Recov 04115/03 *0-000 120.000

LCS-2 Cyanide by MId/Speotrophotom 57-12-5 n/a %6 Recoy 04/15/03 80.000 120.000 .

R.pcrtw13q/rv.6.1 p I

30-.may-2003 13:21:29

2-26
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date: 04/04/03
Test: Anions by Ion Chromatography Receive Date: 04/04/03

QC Analysis Lower Upper
Type Analyte CAS # Results Units Date Limit Limit

Lab ID: W030000159
BATCH QC ASSOCIATED WITH SAMPLE
tOP' Brmide (Br) by IC 24S59-7-9 n/a' R.PD 04 /W3 0.000 2 I0:

DUP Chloride (Cl) by |C 1 6887-00-6 4 950 RPD 04/09/03 0 000 20.000
riPF ludde 1J .y IC. 1....44-. .. 4.. 04 0/0 'I., :0 -+o00 1

DUP Nitrite (NJ by IC N02-N f 759 RPD 04109/03 0 000 20.000

.U 'Strte NIbI1§ Nba-N AO.8 'P' 04/03 0.0 .R 20.0
DUP Phosphate |P) by IC 14265-44-2 1.376 RPD 04/09103 0.000 20.000

tiUP Suf t. tSC4....by ........ 14aa0-a" 27 P 04/09/03 0.006 20.00'

MS Bromide (Br) by IC 24959-67-9 91.457 9 Recov 0409/03 75.000
Mlls Coudd (C bbvC C1987-00-B 162.040 %*R.cov 04109/03 76.000 1l6$.00

MS Floride (F) by IC 16984-48-8 127.198 9 Recov 04109/03 75.000 125.000
M S N i t r it t N ) b y N 0 2 ) . . ....... 0 4 0 9 / 0 3 7 0 .. ....
Ms Nitrate (N) by IC N03-N 112.332 96 Recov 04/09/03 75.000 125.000

MS Phwsphata (~t by ',C 14 28-44-2 ' t0.381 % R*ecov b410W/05 75.000' 1 26.000

MS Sulfate (S043 by IC 14908-79-8 119.269 96 Recov 04/09/03 75.000 125.000

MS B romide 1r by IC ,. 249 6- : 7,4 04 %ecov 04/09/05 '. 7.000 1 .6.0.0
MSD Chloride ICI) by IC 16887-00-6 100.303 % Recov 04/09/03 75.000 125.000

MSO Floide IF) by IC. 1684-4- 1 50.064 coy 04/03 7S.00 ' 12:000

MSD Nitrite (NI by IC N02-N 96.230 % Reov 04/09/03 75.000 125.000
MSD~ Nitrt, M by IC- N' 43-N . 744 %Rcoy 04/0*/053 76 000 12600

MSD Phosphate (P) by IC 14265-44-2 106.361 % Recov 04/09/03 75.000 125.000

MsO Sulfa tSo4h)t .. 14s-7- ' 1tS.70O % Iecv' 04/09/03 .7.0d0 125000 

BATCH QC
BLANK Bromide (Br) by IC 24959-67-9 <4.60,-2 mg/L 04/09/03 0.000 300.000

- BLANK. Bromide (Sri by IC 249-67-9 <4.50e-1 m$'L 04/05/03 '0.00* '300,000 't
BLANK Chionde (Cl) by IC 16887-00-6 <1.4Ce-2 mg/I 04/09/03 0.000 300.000

BLANK. C..o.de .iaiby ." 16 ' 7 ,,- <o.40--2 mg/L 0409/3 , .. 0.0 ' 3a .

BLANK Fluoride (F) by IC 16984-48-S < 7.00*-S mg/L 04/09/03 0.000 300.000

BLANK Fluord. (F by IC 16984-48-8 <7,00o.3 mg/L 04/09103 0.000 300.000
BL ANK Nitrite (N) by :C N02-N <9.00.-S mglL 04/09/03 0.000 300.000

ours. Nit.t. IN) by..C : W02N ,<#.00'3, mL 04/09/0 0 00. .3000.

BLANK Nitrate (NM by IC N03-N <5.00*-3 mg/I 04/09/03 0 000 300-000

BLANK Nitte (N1 by IC N02-N <.000-3 mg/L 04/09(03 0.000 300.000

BLANK Phosphate (P1 by IC 14265-44-2 <l.30.-2 mg/I 04/09/03 0.000 300.000

BLANK Pflrphate .yC t428s-44 < mi/L o409/o "" 0.000 300.. .... ,
BLANK Sulfate (S4) by IC 14808-79-B <240e-2 mg/L 04/09/03 0.000 300000

BLANK Nitrate (N4byC 1N0- - <5.400-3 m/L 04/09/03 0.000 300.000

BLANK Sft*(4f0......183f-

LOS Bromide (Br) by IC 24959-87-9 94.783 %4 Recoy 04/09/03 80.000 120.000

L Chloride (CII by IC . 16, iS87,.,. 'a00q % 4Soov- 04/09 ') ' -90.600 1.0.0

LS Fluonide (F) by IC 16984-48-2 9.480 %6 Reco 04/09/03 80.000 120.000

.... ........
BLANK Niftr (S) by IC 1408-2 - <2.402 %gt MOMS0/01 80-000 1320.000

LCS Nitrate (N) by IC N3-N 93.230 % Recov 04/09/03 80.000 120.000

Reportwl3q/rev.5.1 p a

30-may-2003 13:21:29
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date:
Test: Anions by Ion Chromatography Receive Date:

QC Analysis Lower Upper
Type Analyte CAS # Results Units Date Limit Limit
CS lfphate 4P) byIC 180842e-44- 9795 Reo 04/09/03 80.000 120.000

ICS Suit ate S504) by IG 14808-79-S 97.995 %6 Racov 04/09/03 80.000 120.000

Reportwl3q/rev.5.1 p 9

30-may-2003 13:21:29
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date: 04/04/03
Test: Ammonia (N) by IC Receive Date: 04/04/03

QC Analysis Lower Upper
Type Analyte CAS # Results Units Date Limit Limit

Lab ID: W030000159
BATCH QC ASSOCIATED WITH SAMPLE

AU mau N byv4C 7084-41-7 4033 RD 0/3:30002,0
Ms Ammonia (N) by IC 7664-41-7 31 .273 % Recov 04123/03 75000 125.000

MSt Amon (fi b74-- 2%cov4n2/a I7 WOW.000' 12<.t00 *

BATCH QC
BLNK-PREP Ammonia (N) by IC 7664-41.7 <4.00o-3 Ratio 04/23/03

: bLNK-PREN C ou4-41 4< - raio O4/23/03
LCS Ammonia (N) by IC 7664-41-7 99.638 % Reov 04/23103 80.000 120.000

R.portw3q/rev.5.1 p 13

30-may-20
0 3 13:21:29

2-38000031



407

Date: 17 November 2003
To: Fluor Hanford Inc. (technical representative) Irn
From: TechLaw, Inc. 0

Project: 200-PW-2/200-PW-4 OU - Borehole Soil Sampling
Subject: Volatiles - Data Package No. WSCF20030461 (SDG No. 30461 t

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
30461 prepared by WSCF. A list of the samples validated along with the analyses
reported and the method of analysis is provided in the following table.

Sample:lD Sampir >Media ', Validation Analysis".

B16RX8 4/4/03 Soil C See note 1

L B16RX9 4/4/03 Soil C See note 1

1 - Volatiles by EPA 8260B and alcohols/glycols by 8015M.
2 - n-Butanol was analyzed by 8260A, not 8015M as requested by FHLi. All other 8260A analytes
were not validated per FHI request.

Data validation was conducted in accordance with the FHI validation statement of
work and the 200-PW-2 Uranium-Rich Process Waste Group Operable Unit RI/FS
Work Plan and RCRA TSD Unit Sampling Plan (DOE/RL-2000-60, Rev. 1, December
2000). Appendices 1 through 6 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
Appendix 6. Additional Documentation Requested by Client

DATA QUALITY OBJECTIVES

9 Holding Times/Sample Preservation

Analytical holding times are assessed to ascertain whether the holding time
requirements were met by the laboratory. samples must be analyzed within 14
days of the date of sample collection for VOAs and alcohols. If holding times are
exceeded, but not by greater than twice the limit, all associated sample results are
qualified as estimates and flagged "J" for detects and "UJ" for non-detects. If
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non-detects. If holding times are exceeded by greater than twice the limit, all
associated detected sample results are qualified as estimates and flagged "J" and
all non-detects are rejected and flagged "UR".

All holding times were met.

* Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At
least one acceptable method blank analysis must be conducted for every 20
samples of a given matrix. No contaminants should be present in the method
blank. Analytical results for analytes present in any sample at less than five times
the concentration of that analyte found in the associated blank are qualified as non-
detects and flagged "U". Common laboratory contaminants present in samples at
less than ten times the concentration of that analyte found in the associated blank
are qualified as non-detects. If a sample result is less than the project quantitation
limit (MDL) and is less than five times (or less than ten times for laboratory
contaminants) the highest associated blank result, the sample result value is raised
to the MDL, qualified as undetected and flagged "U".

All method blank results were acceptable.

Field Blanks

No field duplicate samples were submitted for analysis.

* Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike

Matrix spike/matrix spike duplicate and blank spike analyses are used to assess the
analytical accuracy of the reported data. The matrix spike/matrix spike duplicate
are used to assess the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed
in duplicate using the target compounds for which percent recoveries must be
within 70-130%. If spike recoveries are outside control limits, detected sample
results less than five times the spike concentration are qualified as estimates and
flagged "J". Undetected sample results with spike recoveries outside control limits
are qualified as estimates and flagged "UJ". Sample results greater than five times
the spike concentration require no qualification.

All MS/MSD and blank spike results were acceptable.

000002



Surroaate Recoverv

The analysis of surrogate compounds provides a measure of system performance
for individual samples. Matrix-specific surrogate compound recovery control
windows have been established by the laboratory program. When a surrogate
compound recovery is out of the control window, all positively identified target
compounds associated with the unacceptable surrogate recoveries are qualified as
estimates and flagged "J". Undetected compounds with surrogate recoveries less
than the lower control limit are qualified as having an estimated detection limit and
flagged "UJ". Samples with surrogate recoveries less than ten percent are qualified
as estimates and flagged "J" for detects, and rejected and flagged "UR" for
nondetects. Undetected compounds with surrogate recoveries greater than the
upper control limit require no qualification. Surrogates are not required for
formaldehyde analysis.

All surrogate recovery results were acceptable.

* Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicate results provide matrix-specific information on
the precision of the method for specific target compound classes. Precision is
expressed by the relative percent difference (RPD) between the recoveries of
duplicate matrix spike analyses performed on a sample. Sample results must be
within RPD limits of +/- 35%. If RPD values are out of specification and the
sample concentration is less than five times the spike concentration, all associated
sample results are qualified as estimates and flagged "J" for detects and "UJ" for
non-detects. If RPD values are out of specification and the sample concentration is
greater than five times the spike concentration, no qualification is required.

All MS/MSD RPD results were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

* Detection Limits

Reported analytical detection levels are compared against the target quantitation
limits (TQLs) to ensure that laboratory detection levels meet the required criteria.
All analytes met the TQL.

000003



Completeness

Data package No. 30461 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

FHI, Contract #20266, Validation Statement of Work, Fluor Hanford Incorporated,
July 7, 2003.

DOE/RL-2000-60, Rev. 1, 200-PW-2 Uranium-Rich Process Waste Group Operable
Unit RI/FS Work Plan and RCRA TSD Unit Sampling Plan, December 2000.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validator in compliance with the BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications ( i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

caucUs

SDG: 30461 REVIEWER: DATE: 11/17/03 PAGE 1 OF 1
TLI

COMMENTS: No qualifiers assigned



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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VOLATILE ORGANIC AND ALCOHOL/GLYCOL ANALYSIS, WATER MATRIX, (UG/KG)

Project FLUOR4ANFORD
Laboratory: WSCF
Case: ISDG: WSCF20030461
Sample Number B16RX8 B16RX9
Remarks
Sample Date 04(04/03 04104/03
Analysis Date 016/03 04/16/03
VOA/Alcohols TQL Result 0 Result Q Result Q Result Q Result Q Result Q Result Q Result Q
1,1-Dichloroethene 10 <2.10 U <2.00 U
1-Butanol 5000 <21.0 U <20.00 U
Benzene 5 <2.10 U <2.00 U
Chlorobenzene 5 <2.10 U <2.00 U
Toluene* 5 <2.10 U <2.00 U
Trichloroethene <2.10 U <2.00 U

2-Bromoethanol 14000 13000
Diethyl ether <5000 U <5000 U
Ethylene glycol 5000 <5000 U <5000 U
Methanol <1000 U <1000 U

* - not validated per FHI request

Laboratory applied non-detect qualifiers "L" have been included in this table to minimize mis-interpretation of results. All other qualifiers shown were applied during validation.

Page _1_of __-



WSCF
ANALYTICAL RESULTS REPORT

0%

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample # Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive
WO30000115 BI XS GPP 125-- tn-butylplwsplet. SOLID LA-23-4$: 4 t4-f ug&g 100 41 O4JiW/a 04,04/OS -04I04/O

W030000159 B16RX8 GPP 111-44-4 bis(-2-Chlorothyl)Eth SOLID LA-523-456 U < 260 ug/kg 1.00 2.6.+02 04118/03 04/04103 04/04103
wcsdoot159 S1RX: GP 11I-01-1 biti2-Chloetoxy)methrn SOUO LA-52-466 1 < i2O og&k 1.X 1.2.+02 04/.... ... 4/04 .04fl413
W030000159 B16RXS GPP 13966-29-5 U-234 by AEA SOLID LA-508-471 3.60 pCi/g 0.099 04/28/03 04/04/03 04/04/03

9 U-234yEA Total Ctg Error SOLID LA--0s-4-l 2.0 % 0 O 4.28/03 O4%90:4 1 04 -

W030000159 B16RX8 OPP 15117-96-1 U-235 by AEA SOLID LA-508-471 0.420 pCl/g 0.093 04/28/03 04/04/03 04/04/03
W 00f159Bt6R8 GP ET, t-23 by AEA Total Cntg Error $01.0 LA'SOS-47t 3S-O % OC0 04/2l*I3 S04/04/O3 )4/P4101

WU30000159 816RX8 GPP 24672-92-8 -235 by AEA SOLID LA-508-471 28.0 pCl/g 0.067 04/28/03 04/04/03 04/04103
W30000159 B16RX PP CU-238 by AEATotlcntgErro SOLID LA-08-471 1E. % t.C 04/2Bt0 04/040a 040.4/
W030000159 9162X9 . GPP 75-35-4 1.1-Olchiloroethene SOLID LA-523-455 U < 2.10 tag/kg 1.00 2.1 04/16/03 04/04/03 04/04/03

- w3o o5vsg16R OFs GP. 71-8-8 2 --8 tanol 50L.1 LA-523-4 11 c 21-A ugkg t 0 o4,16:o ..04/04.03 04/04/03
WO3OOC01SS B16RXS GP? 71-43-2 Bmnzen. SOLID LA-523-455 U < 2.10 tag/kg 1.00 2.1 04/16/03 04/04/03 04/04/03
Wbl3000t159 . I16RXQ GPP 108-90-7 ChlorwbenzomVntV:j.SOLID LA-S23-4$S U < 2.10 vg/tg 4.00 2 i 04J18/OSV0404i51 *4)040

030000159 B18XS GPP ios-as-a Toluene SOLID LA-523-455 U < 2.10 ug/kg 1.00 2.1 04/18/03 04/04/03 04/04/03
03000159 B16RXB GPP 75-35-4 Idchloroethene SOUD LA-523455 < 2.10 ugfkg 1.00 2.1 04/1/0 4/103 04/04/03

0V30000159 816RX8 GPP 8008-20-6 Kerosene SOLID NWTP- U < 4 20e+03 tag/kg 1.00 4 2.+03 05/01/03 04/04/03 04/04/03
403OC0169 BIIVX$ .GPI' 0S47l-34-6 Totlflt.Hydrocarbons Di.se SOLID NWTPI* J 7.90.1+03 ug&kg 100 4-2e+O4 0SJ01/l304/0403 p40405
~03O0001 59 816RX8 GPP 34-15-1 ortho-Terphenyl SOLID NWTPH 2.00. +04 tag/kg 1.00 2.1.+02 05/01/03 04/04/03 04/04/03

a'o010 16Xe GP 7664-4 AmmoooM (NI byt $01.10I tA-50d4M) 8-79 ug/g 80.00 o.20 04/23/*3 b4/04#t3 I04/4(03
W030000160 816RX9 GPP 57-12-5 CyanIde by Mid/Speotrophotomn SOLID LA-695-402 U C 0.200 mg/kg 0.99 0.20 04/16/03 04/04/03 04/04/03
W630000.WO B1SRXS GPP iS Peroents oldp SOLD LA-SIS-412 041 % 0* 04/2210:04/04/0304/04/tS
W030000160 816RX9 t3PP PH pH Soiland Wasts Measursnment SOLID LA-212-411 9.59 pH 0.010 04/22/03 04/04/03 04/04/03

mo* I 4h00 0/45 44103

W000o0l6. SIO$34 aPr 126S7-46-l AlphAty iquid scrtlaton sOLUC LA-50842l I2, pCs/g 18 0/90 40/30/4
W030000160 B1ORX9 GPP Alpha error by LC SOLID LA-5O8.421 50 0 % 0.0 04/09/03 04/04/03 04/04/03
W030000160 M6RXs GPP 12587-47-2 Rata ylIqtM ,plnt.lIatloa SOLD .A-08-424 5- 0 pcg 34/ 04/04/03 :4/14,3::
W03o000180 816aXs app Beta error by LC SOLID LA-508-421 31 0 96 0.0 04/09/03 04/04/03 04/04/03
NC 01O6>A16RXS Gpr 140-12 2$romothnl 51 Orgoni. 450.+04 0gcg 60 +03 O/103 04/04/03 04/04/03

MDL=Minimum Detection Limit 8 - The analyte < the RDL but > = the IDL/MDL (inorganic)
RQ=Result Qualifier J - Estimated Value

X - Other flags and notes described In the comments/naratve.
DF=Dflution Factor
- - Indicates results that have NOT been validated; + - Indicates more than six qualifier symbols

Report WOO4/ver. 5.1
Ground Water Protection Program

E - Analyte Is an estimate, has potentially larger srors

U - Analyzed for but not detected above limiting criteua.
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WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample # Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive
W030000159. s16R : rGPP 74-4t-7 Ammonia (NI b y IESOLID LAS03-401 &fl ugfg 6000 O.2C 04J23/03 04)04/03 04/0403
W030000159 B16RXS GPP 57-12.5 Cyanide by Mkdi/Spectrophotom SOLID LA-695-402 U < 0.200 mg/kg 0.98 0.20 04/15103 04/04/03 04/04103
WOSooOIsi B 1: ;PpTs Percent SoT'ds so L) I.A 19-4f2 94 1 98 .0 04220 04 /C4/4203

W030000159 B16RX8 GPP PH pH Soil and Waste Measurement SOLID LA-212-411 9.60 pH 0.010 04/22/03 04/04/03 04/04/03
wo 9 'Ell11R:, GP : 1287-44-1 Alphby IquMdOW cntil at oo SOLiD LA-S08-42l 12. pCi/g 1.7 04/02JO04/04/03 4/040S

W030000159 B161X8 GPP Alpha error by LC SOLID LA-508-421 41.0 % 0.0 04/09/03 04/04103 04/04/03
WO30*0%059 at6RX GP .. 12887-47-2 Beta by liquid scntdlatiomn tOUDo LA-S02-4 21 3as.u pCt/g 3 t 04)09/O3 0404/03V04/04.lb3
W030000159 B16RX8 GPP Beta error by LC SOLID LA508421 30.0 % 0.0 04/09/03 04/04/03 04/04/03

.~~~~~r~~so000l89~~~~ .. X ..~ .O6- e.o .CSO...-...2 ..... .
SGromothanol SOLID Orgac. 14Oc+04 ug/kp 6.*01+ 0W/02/03 0V40S 4/04/03

-WO30000159 816RX8 GPP 60-29-7 Diethyl ether SOLID Organics U <5 000+03 ug/kg 6.00+03 05/02103 04/04/03 04/04/03
" 3Vf1b b 1i4l6RXf dP: 107211 Ethylenagrycol SOLID Qrgnric U <,00e403  ug/kg 50O+b3 i0t20i04/0 i 04/04fl3

WO30000159 816RX8 GPP 67.56-1 Methanol SOLID Organic. U < 1.00e+03 ug/kg 1.0.+03 05102/03 04/04/03 04/04/03
Wo3000159 m16Rs. GPP 1459*-40-2 Ame-241 by AEA 5011D LA-$OS-.4f1 U 0.170 pCi/g 0.24 04J18/03 04/04/0* 04/04/fl.

( 30000159 B16RX8 GPP E.T.C Am-241 by AEA Total Cntg Error SOLID LA-509-471 98.0 96 0.0 04/18/03 04/04/03 04)04/03
Bf169 fIX GPP 249l9-67- Bromidw(Sr by sOlib EA-633-410 U < 0.900 ug/g 20.00 0.90 04/0/01 04/04403 4/04(93

0V030000159 B16RXS GPP 16887-00-6 Chloride (CI) by IC SOLID LA-533-410 20.7 ug/g 20.00 0.28 04/09/03 04/04/03 04/04/03
600013 S161X(8: GP 1699444-8 -uodd lfl by IC SOLiD LA-6f3-410 aX 0 9$I Ug/g 20.00 014 04/J9/03 04/I/O3 04/04/

.030000159 B16RX8 GPP N03-N Nitrate (N) by IC SOLID LA-533-410 447 ug/g 9.Be+00 2  4.9 04/09/03 04/04/03 04/04/03
U0019B6X PP N02-N jitutae IN) by lC SCLUD LA.SI$-*10 ft 0.461 ug/g fl00 0.t8 04/1)4/0* 04/04/03 04/04103

W030000159 B1iRXS GPP 14265-44-2 Phosphate (P) by IC SOLID LA-533-410 B 4.33 ug/g 20.00 0.26 04/09/03 04/04/03 04/04/03
W03000316. Uf1fXS GPP 1408.-79-8 Sulfate (41 byk SOL LA-s33-4tC 118 ug!; 20 00 0.49 04/0403 04/4/9$WQ4/O4/OS
W030000159 816RX9 GPP ET,C Ac-228 R.I.% Count Error IGEA) SOLID LA-508-462 16. 8 % 0.0 04/08/03 04/04/03 040403
W1)SQ*0t54 t16RXe GP 4319- Ao-228by GE OI A5842040 pigO06 04/08/03 04/04/03>04/4103.... 'OE'.......* W ... . .... .. . .::

W030000159 B16RXO GPP ETC Am-241 R.%A Count Error (GEA SOLID LA-508-462 23.4 % 0.0 04/08/03 04/04/03 04/04/03

WO30000159 B16RX8 GPp T1C A1-21221. Count Error (EA) SOLID LA-509-462 33.6 96 0.0 04/08/03 04/04/03 04/04/03

MDL=Mlnimun Detection Limit B- The analyt. < the ROL but > = the IDL/MDL (inorganic) E - Analyte Is an estimate, has potentially larger arors
RQ=Result Qualifier J - Estimated Value U - Analyzed for but not detected above lirniting criteria.

X - Other flags and notes described in the comments/narrative.
-DF=Dilution Factor
* - Indicate, results that have NOT been validated; + - Indicates more than six qualifier symbols
Report WOO4Aer. 5.1
Ground Water Protection Program Page 2



WSCF
ANALYTICAL RESULTS REPORT

as

lr

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample # Client ED CAS # Test Performed Matrix Method RQ Result Unit BE MDL Analyze Sample Receive

Ioox Biixe PjO23 .J 0 *ig~g 100
W030000159 B16RX8 GPP 111-44-4 bis(-2-Chloroethy0Eth SOLID LA-523-456 U < 260 ug/kg 1.00 2.6s+02 04/18/03 04/04103 04/04103
wosoolsa s1aRxo: GPP 1t1-91- brs-C-hao-roIitoxylmeuhan, stub L2-4 c i2o ugkg tlo SO2a+(2 /) L*4.4$. b4/e4:3
W030000159 B16RX8 GPp 13966-29-5 t-234 by AEA SOLID LA-508-471 360 pCI/g 0.099 04/28/03 04/04/03 04/04/03
WO otsaI BISAXS GPP ETf-4by AETonl Cptg Error SOLID LA-S08-47l 2Z.0 % 00 04J203 04444/O3 04/04/fl.
WO30000159 a16RX8 GPP 15117-96-1 U-235 by AEA SOLID LA-508-471 0.420 pC/g 0-093 04128/03 04/04/03 04/04103
W~oa3ooo.I6* hi6RX8 GPP E.T.c V-23 by AEAloWa Cntg Error SOLI LA.68-471 3&0 % o.O 04/2l 04/04/O3 44 104/f3
W030000159 816RX8 GPP 24678-82-8 U-238 by AEA SOUD LA-508-471 28.0 pCI/g 0-067 04/28/03 04/04(03 04/04/03
wo30oocos9 :BIORX8 GPP E.V -23f by AtATotaettntg Ernor SOLID LA-60S-47l 19-A % OAO 04(28/OS3 04/04903 04/04(05
WO3OOQ0iSS 816RX8 . GPiP 75-35-4 t,-Dichloroethen. SOLID LA-623-455 U < 2.10 ug/kcg 1.00 2 1 04(16/03 04/04(03 04/04/03

-woots00 ti B16Rl GPP 71-3s-3 t-kutanol SOUIC tA-52S-4$S 1* < f1t 'jg/kg * 00 21 41/34/43 443

W030000159 8168X8 GPP 71-43-2 Senmen. SOL ID LA-523-455 U < 2.10 ug/kg 1.00 2 1 04/16/03 04/04/03 04/04/03

WbOOIXW.5 8RX GPiP 10-07 Clrenen..........soUD * LAS34fl ZI<.1. tg/kg.1.00 2.1 o4/1600S 04/04/l3 P4tO4/OS
W0300001 59 816RX8 GP108-88-3 Toluene SOLID LA-623-455 U < 2.10 ug/kg 1.00 2 1 04/10/OS 04/04/03 04404/03

Gi5 16RXB GPP 75-35-4 Tdiohloroethene SOUD LA-623-455 U < 2 10 ug/kg 1 00 2.1 04/16/03 04/4)03 04/04103
W030000159 B16RX8 GpP 8008-20-6 Kerosene SOLID NWTPH- U <420.+03 ug/kg 100 42e+03 05/01/03 04/04/03 04/04/03

59BI6RXS GPP 6t470-34-6 Totui Pt. Hydrocrbon Dies.I SQUD NWTPI- J 7 SO.+03 Jg/kg 1.00 4.20+0* OU/t01/03 04/04/03 O4/04?0$
N0O000159 816(0X8 app 84-15-i ortho-Terphenyl SOLID NWTPH 2 00e+-04 ug/kg 1.00 2 l.+02 05/01/03 04/04/03 04/04/03
NWS00001$) B1sRXl GPP 7664-41-7 Ammnonia (NI by IC SOLID LA-5003401 0.79 ug/g 60.00 0.20 04)21/03 04/04/00- 04/04/03

C4030000100 EIGRXS GPP 57-12-5 Cyanld. by Mid/Speotrophotom SOLID LA-695-402 U < 0.200 mg/kcg 0.99 0 20 04/15/03 04/04/03 04/04/03
W030000160 BBAX9 appRB Percent So18d8 SOULD LA-52-412 94 1 % 0 04/22/03 04/04/03 04/04/03
Wb30000160 B16RX9 GPP PH pH Soil and Wane Measurement SOLID LA-212-41 9 5 pH 0.010 04/22/03 04/04/03 04/04/03
WOO150 B1rXoii appI 12687-48-I Alpha*by liquid sdintIbalion SOLUn LA-508-421 12.0 pCi/a 1,A 04/003S 04/04/OS- 04/04/03
W030000160 o RX app Alpha error by LC SOLID LA-508421 50.0 % 0.0 04/09/03 04/04(03 04/04/03
W 0 :8t60X9 GPP I 268747-2 et by liquid scInIllaton SOLID tA-SU<-421 4.00 pCA/g 1 4 04/01/03 04/04/03 04/04/03
W030000160 B1619 GPiP Beta error by LC SOLID LA-508-421 31.0 % 0.0 04/09/03 04/04/03 04/04/0
WO030000150 B16RXs GPP 840-61-2 2-Trorht..nol SOLID orani. 2.0e+04 ug/lkg .1+02 05/01J03 404/0,3 04/04/03

MDL= Minjrnmn DeteCtion i~Ilt 8 - The analyte < the VIOL but > = the Int/MOL lnorganlol E - Analyte Is -n estImate. has potendally larger esrorn
J - Estimated Value
X - Othbr flags and notes described In the comments/narrative.

DF=Dilution Factor
- - Indicates results that he. NOT been validated; + - Indicates more than six qualifier symbols
Report W004/ver. 5.1
Ground War Protection Program

U - Analyzed for but not detected above limiting crimr!

Page 8

RQ=Result Qualifier



WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample#f Client ID ' CAS # Test Perforned Matrix Method RQ Result Unit DF MDL Analyze Sample Receive

60-29- Ok/i ther LitD Organic. .: <. 0o:+- ugjkg 5.010 1. :O0404/03 04/04/=1
W030000160 B16RX9 GPP 107-21.1 Ethylene glycol SOLID Organics U < 5.00+03 ug/kg 50.e+03 05/02/03 04/04/03 04/04/03
Wo30000 6 GP5o-o.1 M:j hano: SOID Organici L <1.000 ugftkg 1 oe+O3 a42 4 ,.4i4 03
W030000160 816RX9 OPP 14596-10-2 Am-241 by AEA SOLID LA-508-471 U 0.0210 pCilg 0.31 04/18/03 04/04/03 04/04/03
W 6 816X9 QPP Et.C Am- M AEA Total Cntg Error SOLID LA-S8,-47l 840 % 4 0 04/O1C/034d4/0$Q4/*4/t3
W030000160 B16RX9 UPp 24959-67-9 Bromide IBr) by iC SOLID LA-533-410 U < 0855 uglg 19.00 0.86 04/10/03 04/04/03 04/04/03
W 1 :16R epr 10887-00- Chlorfd. (C ..y IC SOLID lA.633-410 19 4 'g/g 19.0O 0.27 04/1t0l 44 S4/4
WO30000160 B10RX9 GPP 16984-49-8 Fluorde IF) by IC SOLID LA-533-410 1 03 ug/g 19.00 0.13 04/10/03 04/04/03 04/04/03
WOt30000.WO<Bi6X9 GPP NO3-N fltrat. (NFty IC SOLID tA-$3-410 41 uglg 9.2-002 4 44
W030000160 816RX9 UPp N02-M Nitrite IN) by IC SOLID LA-533-410 0.406 ug/g 19.00 0.17 04/10/03 04/04/03 04/04/03
WO3t$M%60i8i6RXS GPP 14265-44-2 Phosphat. 41P1 by IC ICLID tA-S33-4l0 6.04 ijglg 19o O. 2 04/10/q1 04/04/fl3 04/ 4/3

W030000160 B16RX9 OPP 14808-79-a Sulfate (S04) by IC SOLID LA-533-410 114 ug/g 19.00 0.46 04/10/03 04/04/03 04/04/03
wo3aoo6b .16R9 GPP1 E.TC A&-228%RiI% Coont Error (GEA) SOLID LA-60S-4$2 %6.l % Q4 o04g09ia 04)04/O3 O4iQ4/03
WO 300001 60 B16RX9 GPP 14331-83-0 Ac-228 by GEA SOLID LA-508-462 0.429 pCilg 0.037 04/09/03 04/04/03 04/04/03
WZ B1.RX5 GPP E T, Am-241 A .% CountError OwEA SOLID LA-S08-462 7SA k%:04 04/O9/0 04/04/OS 04/4/O3

ZW030000160 B169X9 GPP 14596-10-2 Arn-241 by GEA SOLID LA-508-462 U 0.152 pci/g 0.17 04/09/03 04/04/03 04/04/03
OW~o3000.1.811X9 G.CPP E.T C B212 haiA% Count Error (GEA) SCUD LA-$O8-402 04 % 0 0 4/ 4

Wo30000160 816RX9 GPP 14913-49-6 81-212 by GEA SOLID LA-508-462 0.288 pCi/g 0+093 04/09/03 04/04/03 04/04/03
Wh30 i 01p 16x8 :GPP E.TC m-214 :i L Count Error IGEA) SOua LA- -42 1 B .. 4..4.044.

W030000160 B16RX9 GPP 14733-03-0 BI-214 by GEA SOLID LA-508-462 0.362 pClg 0.023 04/09/03 04/04/03 04/04/03
*WOo0001o0 8eiRX9 0PP .T* C.-144 Ae1.% Count Error1CtEA) SOLID LA.$O8-482 392 % 0 4 04/09103 04i04I05::t4t040
W030000180 816RX9 GPP 14762-78-8 C.-144 by GEA SOLID LA-508-462 U 0.0198 pCILg 0.12 04/09/03 04/04103 04/04/03

B X GEC Co.6O R.L% Count ErrorI GEAI SOLID LA-E08-42 2 % 4 04/04/3
W030000160 8161i9 GP 10198-40-0 Co-60 by GEA SOLID LA-508-462 U 1.96a-03 pClIg 0.011 04/09/03 04/04/03 04/04/03
WO36000160 BIfRfX9 GPP ETC C.134 ReM %Count ErroridEAl SOLID LA-$OS-4S2 zB 96 0.0 04/09/O3Q4/04/3 0404/f3
WO30000160 B16RX9 GPP 13967-70-9 C.-134 by GEA SOLID LA-508-462 U 0.227 pCiUg 0.016 04/09/03 04/04/03 04/04/03
WOOOOIOO6 1RX9 > GIPP ,, Ca.1371t% Cownt Errr OEAF SOLID LA-SO-4f2 1.0005 % 0.0 04/0/0:3 ./4/044l[3

MDL=Minlnmn Detection Limit B -The analyte < the RDL but > = the IDL/MDL (inorganic) E - Analyte Is an estimate, has potentially larger erors
RQ= Result Qualifier J - Estimated Value U - Analyzed for but not detected above limiting cite"-

X - Other flags and notes described In the comments/narrative
DF=Dilution Factor
* - Indicates results that have NOT been validated: .+ - Indicates morm than six qualifier symbols
Report W004/ver. 5.1 -
Ground Water Protection Program Page 9



WSCF
ANALYTICAL RESULTS REPORT

Attention: Steve Trent Group #: WSCF20030461
Project: F03-006: 200-PW-2/PW-4

WSCF
Sample # Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Receive
w:30000160< StRX: GP 7-35-4 t,1-0chAoraeth n SOLID LA-fl-4$5 I < 2,O0 ug/.. 1.00 2;0 0416/93 4/ 4//

W03000160 816RX9 GPP 71-36-3 1-Butanol SOLID LA-623-455 U < 20.0 ug/kg 1.00 20 04116/03 04/04/3 04/04/03

W6OO0160 S16RZ* GPP 71-43-2 Benen SOLID LA-2.4 < oo ug4.kg 1.00 .. 0 444 /

WO3OOO160 B16RX9 GPp 108-90-7 Chlorobeanne SOLID LA-523-455 U < 2.00 ug/kg 1.00 2.0 04/16/03 04/04/03 04/04/03

W30000166 X GP -- a Tou::. 1.............SOUD LA-$fl-4fl I < 2,00 ug/kg 1.00 2 04/ il..04/04.O404/0

W030000160 816RX9 GPP 79-01-6 Trichloroethene SOLID LA-523-455 U < 2.00 ug/lkg 1.00 2.0 04/16/03 04/04/03 04/04/03

wo3tbboo$0 B16Rfl GPP AOB-20-8 KVer.:n I........... U < 4.20e40 ug/kg 1.00 4 W+0,10 03
W030000160 B16RX9 GPP 68476-34-6 Total Pet. Hydrocarbons Diesel SOLID NWTPH U < 4.20e+03 ug/kg 1.00 4.2&+03 05/01/03 04/04/03 04/04/03

W C30000160 S1OAXS GPP 4.1- orthn-Tlrpha.y SOLIb NWTPH t.20+04 Ig/*g 1-0 2.A0+> o5jdio0 4/4 4

CD

MDL=Minimn Detection Limit
RQ=Result Qualifier

B - The analyte < the RDL but > - the IDL/IMDL (Inorganic)

J - Ectimated Value

X - Other flags and notes described in the comments/narrative.

E - Analyte Is an estimate, has potentially larger euors
U - Analyzed for but not detected above limiting criteria.

DF=Dilution Factor
- Indicates results that have NOT been validated; + - Indicates more than six qualifier symbol.

Report W004ver. 5. 1
Growd Water Protection Program Page 15
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Attachment 1
Narrative

Sample Delivery Group WSCF20030461
Sample Matrix Soil
Sample Visual Brown
SAF Number F03-006
Data Deliverable Summary Report

Introduction

Two (2) soil samples (BI6RX8, Bl6RX9) from the GPP was received at the WSCF Laboratory on
April 4, 2003. The sample was analyzed for those analytes indicated on the attached copy of the
chain of custody (COC) form in accordance with the Groundwater Protection Program- Letter of
Instruction, referenced in the cover letter. .

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information. Copies of the
chain of custody and Request for Sample Analysis forms are included as Attachment 3.

Analytical Methodology for Reuuested Analyses

" ICP-MS Metals by EPA Method 200.8 and ICP-AES Metals by EPA SW-846 Method
6010A. Analytical work was performed with no deviations to the approved method.

" VOA's by EPA SW-846 Method 8260A. Analytical work was performed with no
deviations to the approved method. The compound I -Butanol requested under EPA SW-
846 Method 8015 was reported under this method.

* Semi-VOA's by EPA SW-846 Method 8270B. Analytical work was performed with no
deviations to the approved method.

* Alcohols and Glycols by EPA SW-846 Method 8015. Analytical work was performed
with no deviations to the approved method. The compound I -Butanol requested under
this method was reported under EPA SW-846 Method 8260A.

* WTPH-D by WDOE Method NWTPH-Dx. Analytical work was performed with no
deviations to the approved method.

* WTPH-G by WDOE Method NWTPH-Gx. Analytical work was performed with no
deviations to the approved method.

I1
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* IC Anions and Ammonium by EPA SW-846 Method 300.0 and 300.7. Analytical work
was performed with no deviations to the approved method for Ammonium, but a
deviation was required for the Anions (see comments below).

* The pH by EPA Method 150.1. Analytical work was performed with no deviations to the
approved method.

* Percent Solids by EPA Method 160.3. Analytical work was performed with no deviations
to the approved method.

* Cyanide by EPA SW-846 Method 9010. Analytical work was performed with no
deviations to the approved method.

* All RadChem analyses (TA/TB, AEA's, GEA) were run by internal WDOE accredited
WSCF procedures. Analytical work was performed with no deviations to the approved
method.

Comments

PCB's - This analysis was originally on the Sample Chain of Custody when received at the
WSCF Laboratory, but the client later requested the analysis not be run.

ICP-MS and ICP-AES Metals - The hold time(s) for this analysis was met. A Laboratory
Control Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery
group per the GPP Letter of Instruction. See page(s) 2-27, 2-28, 2-29, 2-30, and 2-48 for QC
details.

VOA's - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-36, 2-37 and 2-38 for QC details. Compounds listed on the tentatively
identified peak report with an "N" qualifier have been identified with the program used to
interpret the raw data.

Semi-VOA's - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-44, 2-45, 2-46 and 2-47 for QC details. Compounds listed on the
tentatively identified peak report with an "N" qualifier have been identified with the program
used to interpret the raw data.

Alcohols and Glycols - The hold time(s) for this analysis was met. A Laboratory Control
Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per
the GPP Letter of Instruction. See page(s) 2-37 for QC details.

WTPH-D - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter
of Instruction. See page(s) 2-40 for details.

2
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WTPH-G - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP. Letter
of Instruction. See page(s) 2-39 for details.

IC Anions - The client requested hold time(s) for this analysis was not met. The client was
notified and requested WSCF to continue with this analysis. A Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP
Letter of Instruction. See page(s) 2-33, 2-34 and 2-36 for QC details.

NH4 - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-38 for QC details.

The pH - Per the direction of the chain of custody, the pffwas completed within 24 hours of
sampling.

Percent Solids - PCB's, VOA's, Semi-VOA's, Alcohols and Glycols, WTPH-G and WTPH-D
analytical results were corrected for percent solids. All other analytical results were reported for
the sample as received.

CN - The hold time(s) for this analysis was met. A Laboratory Control Sample, Matrix Spike
and Matrix Spiked Duplicate were analyzed with each delivery group per the GPP Letter of
Instruction. See page(s) 2-26 for QC details.

RadChem - There are no hold times associated with these WDOE accredited methods. Except
for GEA, a Laboratory Control Sample and Duplicate were analyzed with each delivery group
per the GPP Letter of Instruction. See page(s) 2-31, 2-32, and 2-35 for QC details.

This Summary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF
Laboratoryal Manager and Client Services, as verified by the following signature.

Troy Dale
WSCF Production Control

Abbreviations
Hg - mercury Am - americium
IC - ion chromatography Cm - curium
ICP - inductively coupled plasma Pu - plutonium
ICP/AES - lCP/atomic emission spectroscopy Np - neptunium
lCP/MS - ICP/mass spectrometry GEA - gamma energy analysis
Total U - total uranium H3 - Tritium
AT/TB - total alpha/total beta Sr - Strontium 89, 90
AEA - Alpha Energy Analysis WTPH-D - Total Hydrocarbons-Diesel
WTPH-G -Total Hydrocarbons-Gasoline TSS -Total Suspended Solids

3
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FM-Central Plateau Project CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-006-014 P9 - of I
Collector Company Contact Telephone No. Project Coordinator P oData TurnaroundJohanusen/Popc/Plistcr LC Hulstrom 373-3928 TRENT,SJ PrIceCodc 8N
Project Designation Sampling Location . SAFNo. Air Quality ]

200-PW-21200-PW-4 OU - Borehole Soil Sampling 216-A-19 (C3245)22.5-25.0 ft F03-006

lee Chest No. Field Logbook No. COA Method ofShipment
HNF-N-3361 117504ES10 Government Vehicle

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Waste Sampling & Characterization '2/-

POSSIBLE SAMPLE IIAZARtDSItEMARtKS
Cod4aC Cool4C N~ons fos

Preservation

Ty.0otanr a Ga* P SnapVli
Special Handling and/or Storage Type ofContainer

No.of Container(s) 1 3 1 I .

Volume 250mL 40mL 500ML 60mL

-sa. )a Sceh2)isa& Sokamin)b, Aalnitscan

C spail secil See-W
SAMPLE ANALYSIS

003 OI ,,
Sample No. Matrix Sample Date Sample Time

816RXS t) 3c2Ot91 soil - XNO/
816RX9 u O"C0 d.O SOIL - - q -;3-0

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCrIONS Matrix
ltelin I D21. Reci ,BySloredln < D t ime The latoratory is to repor both kerosenc and diesel ramp compounds from dhe VJTi-D analysis.

btTc(1) Scmi-VOA- 8270A(TCL); Sni.VQA- 8270A (Add.Oij2.tiuloxydano.1,1butylpitosphak)I, so-s
Rdioquished By/Removed Frmm DIA in Reccived By/Stored in mTPH-Dimscl Range - WTPH-D; TPH-GasOlint Range - WTPI-G; ICBs - 3032 S-lhj

(2) Alcohols. Glycols. & Ketones -80 15 (I-Butanol Dicthyl ther, Ethylene glycol, Methavoll W.W.S
Relnqishd IVemoedFro DtcTim RcevedByS~oedInDalfrmc(3) Gammna Spectroscopy lCesiun,-137. Cobalt-60. Europium-152, Ewropiurs154, Europian-155). 0IRdmquished ByRemoved Pon Date/Time Received By/Stored In Datrime Gamma Spec - Add-on {Antimony-125, Cesiua.134, Tin-12 6); Isotopic Radium (R Radium-adium-226, dum-

.228); Isotopic Plutonium; Asericium-241; Isotopic Uranium; Trace Elements ICP/AS -200.8 1-On.. Ikida
Relinquished By/Removed From Date/Time Received By/Stored In . Dawtime (Completc) (Antimony, Arsec, BasiAn, Beryllium, Cadmium, Chromium, Copper, Lead, Mercury,

Nickel, Selclumn, Silver. Uranium); ICP Metals - 60 tA (Add-on) (Bismuth. Boron); IC Anions - 300.0 '"-
(Chloride, Fluoride, Nitogen in Nitate, Nitrogen in Nitritc, Phosphate. Sulfate): Cyanide (total) -Relinquished By/Removed From Date/Time Received By/Stored In Date/lime 3352; Cation (IC)-300.7 (Nitrogeninammonium);,pH(Soil)-9045 t-0.

Relinquished By/Removed From Date/lime - Received By/Stored In Date/lime

LABORATORY Received 13y Title Date/Time
SECTION

FINALSAMPLE DisposaIlMeiod . Disposed By Date/Lilt
[DISPOSITION

7 E-011 (03/01/2002)
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Appendix A -
Data Validation Checklists

BHI-01435
Rev. 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

VALIDATION A B C D B
LEVEL. O

PROJECT: Y-4\-1 26 0 -?U DATAPACKAGE: nC '2OGC

VALIDATOR: LU I LAB: 1)5 cP DATE: C) Ky
CASE SDO: 36ckW

ANALYSES PERFORMED

SW 8260 SW-846 8260 SW-846 8270 SW-446 8270
(TCLP) (TCLP)

SAMPLES/MATRIX

-soi

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification docuantation present?..................................................................................... Yes

Comments:

N®/A

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

GCO S tuning/performance check acceptable?....................................................................................... Yes N N/

Initial calibrations acceptable?.............................................................................................................. Yes N N/A

Continuing calibrations acceptable?......... .. ............................................................................... Yes N N/A

Standards traceable?..................................................... .. Yes N N/A

Standards expired?,.........................................._............................................................................... Yes No N/A

Calculation check acceptable?.............................................................................................................. Yes No N/A

Comnents:

Data Validation Procedurefor Chemical Analysis
October 2000 A-1
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Appendix A - BH-01435

Data Validation Checklists Rev.0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, aid E)

Calibration blanks analyzed? (levels D, E)....................................... Yes No

Calibration blank results acceptable? (Levels D, E).................. ................ No

Laboratory blanks an lyzed?...................................................,....................................................... ..... No N/A

Laboratory blank results acceptable?.............................................................................................. N/A

Field/trip blanks analyzed? (Levels C, D, E).............................................. ...................................... Yes N

Field/trip blank results acceptable? (Levels C, D. ) .......... _ ............. Yes

Transcription/calculation errors? (Levels D, E) ...................................................................... ......... No

Comments: 40

4. ACCURACY (Levels C, D, and E)

Surrogates/system monitoring cocipounds analyzed?..................................... No N/A

Surrogate/system monitoring copound recoveries acceptable?................................................ No

Surogates traceable? (Levels D, E)........................................... Yes

Surrogates expired? (Levels D, E-)................. ................................................................................ Y Nt

M S/M SD samples analyzed?......................,....................................................................................... es o N A

MS/MSD results acceptable? . ............................................................................ N

MS/MSD standards NIST traceable? (Levels D, E)................................. es N

MS/MSD standards? (Levels D, E)................................ Yes

LCS/Bss sampeas analyzed?................. ................................................................................... No NIA

LCS/BSS results acceptable? ........ .. .................... .. No

Standards traceable? (Levels D, ) ........... N............_ ................... _........................... es N C /
Standards expired? (Levels D, E) ......................................... ................................................................ Yes N 1 N/
Transcription/calculation crrors? (Levels D, E)..................................... Yes No A

Performance audit sample(s) analyzed? _.......................................... .......................................... Yes

Perform ance audit sample results acceptable?......................................................................................, Yes

Connments:

Data Validation Procedurefor Chemical Analysis
n NW~ 0002 A-2



Appendix A -
Data Validation Checklists

BHI-01435

Rev. 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

MSIMSD samples analyzed?........................................................ .....................................................

MS/MSD RPD values acceptable? ... .............................. ...... _.........

MS/MSD standards NIST traceable? (Levels D, E)..................................................Yes

MS/MSD standards expired? (Leels D, E) .............................. ..................... Yes

Field duplicate RPD values acceptable? ......... ................... Yes

Field split RPD values acceptable? ................ ............................ ....................... ........ ............. Yes

Transcription/calculatiou enors? (Levels D, E)....................................................................................Ye s

No N/A

No N/A

No

No

No NI

No

No /

6. SYSTEM PERFORMANCE (Levels D and E)

Internal standards analyzed?.. ..... _........... . ......................... Yes N N/A

linternal standard areas acceptable? ........................ ................. Yes N/A

Internal standard retention times acceptable?_. _.. . ............ ........ _... Yes N/A

Standards traceable?.....................................................................................Yes N N/A

Standards expired? ...................................................... Yes No NA

Transciption/calculation errors?.............................................................................................. Yes No A

Conmnts:

7. HOLDING TIMES (all levels)

Samples properly preserved?....................................................................................................... .. ... No N/A

Sample holding times acceptable?....._.............. ........................................ No N/A

Data Validation Pocedurefor Chemical Analyis
October 2000 ooo 023



Appendix A - HI-1435

Data Validation Checklists Rev. O

GC/MS ORGANIC DATA VALIDATION CHECKLIST

a. COMPOUND IDENTWICAI1ON, QUANTITATION, AND DETECTION LIMITS (an levels)

Compound identifcation acceptable? (Levels D, E).............................................. ............. Yes No

Compound quantitation acceptable? (Levels D. E)........._........................................... Yes No

Results reported for all requested analyses?.... . . . . . . . . . . . . . . . . . .  . Ys) N o N/A

Rresults supported in the raw data? (Levels D, E) __...o........................................ es N N

Samples properly prepared? (Levels D, E)......................................................................................... Yes No K/A

Laboratory properly identified and coded all TIC? (Levels D, E)_........................ Yes No /A

Detection linits meet RDL?........................................................... ................... ..... ........ _ Yes No A

Transcription/calculation rros? (LevelsDE)........... ...... ___ ............... Yes No

Comments:

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup performed?._. _. ..... _ .............. __........................Yes N /

GC check performed?.............. ... _.._...,....... ..... __...... . Yes N WA

GPC check recoveries aceptable?........ . ....... _..........._ ......... ... Yes N N/A

GPC calibration performed?.................................... ................. .... .................................. _......... Yes N N/A

GPC calibration check performed?......_.................................. ...... Yes No N/A

OPC calibration check retention times acceptable?......... .................. . .... Yes No N/A

ChecWcalibration materials traceable?._.__....._................. . ... Yes No N/A

Check/calibration ttterials Expired?_...........................................,................................. Yes No NA

Analytical batch QC given similar cleanup'.......... ......................................................... Yes No N/A

Transcription/Calculation Errors?.................................................. ................................. Yes No /

Conrnca:t-

Dan Validation Procedure for Chemical Anafyibs
October 2000 000024 A



Appendix 6

Additional Documentation Requested by Client

000025



WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date: 04/04/03
Test: Alcohols, Glycols - 8015 Receive Date: 04/04/03

QC Analysis. Lower Upper
Type Analyte CAS # Results Units Date Limit Limit

Lab ID: W030000158
BATCH QC ASSOCIATED WITH SAMPLE

M ...-. rmo.thano 1 .. i4> 21-2 i2 000 %Rncov. 05a/0 t 7t.000 12.000
MS Diethyl other 60-29-7 114.000 %Recove 05/02/03 76 000 125 000
Mt Ethylen,.glyocd I0t-21-1 1000,> 'ecawe C5702/0$3su 76.0 t2.ooa
MS Methanol 67-56-1 114 000 %Recov. 05/02/03 76.000 125.000

MSO 2-UmroetthnoI 54O-.8; <7' - nRe44v nft/6/0 7i-.00 124,.00o
P '.m.

MSD Diethy' ether 60-29-7 114 000 %Recov. 05/02/03 75.000 125.000

MS Ehleegyol17"-1' 00 %Rlocov. o0i/i2/s 7 TS00>' 125.000
MSD Methanol 67-56-1 116.000 %Recove 05/02/03 75.000 125.000SPK-RPb B~rothana. M4e-ga-e A.'72 P C602/.

SPK-RPD Diethyl other 60-29-7 1.000 RP0 05/02/03 0.000 20.000

. .K.RPD Ethy.ene g.col . i 1- 1 . ' .2.t . PD .. /../ .. 0bo .......
SPK-RPD Methanol 67-56-I 1.739 RPD 05/02/03 0.000 20.000

Lab ID: W030000159
BATCH QC ASSOCIATED WITH SAMPLE
MS 2-Brornoethanol 540-51-2 100.000 %Recove 06/02/03 70.000 126.000

MS lDethyl ether "' 7 -9- 105. l'- %K16Aove >5/d&03 ' .00s12clo

MS Ethylene g'ycol 107-21-I 100.000 %Reoove 05/02/03 75.000 125.000

MS- Metheal 014--1 1''07.000 %A2> 06/02103' >76000"" 12.000

MSD 2-Bromoethanol 540-51-2 97.000 %Recove 05/02/03 70.000 126.000
M$0 titthyl other 6O-f9-7 1045.000< %Rlpoye OSI2/03 75.000 12l.O00

MSD Ethylene glycol 107-21-I 116.000 %Recove 05102/03 75.000 125.000

MSD Methanol 67-56-1 114.000 %Recove 05/02/03 76000 125.000

SPKC-RPD 2-Rromoethanol 540-51-2 3.046 IPO 05/02/03 0.000 20.000

....................... ..... ...... .. .. .~ 7 ... .oo ...
VPK.RPD Diethyl other 60-29-7 4.070 RPD 05/02/03 O.000 20.000

SPIC-RPO Ethylene glycol 107-21-1 14.915 IPO 05/02/03 0.000 20 000
iPrK4 ADo Mathanol 67-56-1 1.3 , RPD 05/0203 0.000 20.000

BATCH QC -
BLANK 2-Bromoothanol 540-51-2 100 .g/Kg 05/02/03 0.000 10.000

BLN 0Di.thyI ether >6O-it-7 <> ' ug/Kg 06/02/03,> 0.00*> 10.000

BLANK Ethylene glycol 107-21-1 <5000 ug/Kg 05/02/03 0.000 5.000

ANS . Methanoo s-se- <1000 .. K .6/W103 (.00 'y . . .
LCS 2-Bkrmoethenot 540-51-2 92.000 %Recov. 05/02/03 70.000 130.000

LCS tietyl ether 60-19-7 92.10db %Aecove 05/C±2/0 70.000 I130.000

ICS Ethylene glycol 107-21-I 116 000 %Recove 05/02/03 70.000 130.000

LCS Methanol 5706-1 -9.000 %ecove %R. 05/02/03 70.000 125000

Report w13q/rev.S.1 p 12
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAY Number: F03-006
Matrix: SOLID Sample Date: 04/04/03
Test: VOA Ground Water Protection Receive Date: 04/04/03

QC Analysis Lower Upper
Type Analyte CAS # Results Units Date Limit Limit

Lab ID: W030000157
BATCH QC ASSOCIATED WITH SAMPLE
MS 1,t-Odchlormetten. 75-S-4' S6.40& %'1 lecov 04/itt$ ' , .St00 1' ,041-10

MS Benzene 71-43-2 120.000 % Aecov 04116/03 75.000 129.000
Mt 4-Bromhofuorgnbenao Sun , 4aO-00-4l2,~fi~ 1.20 % Rbccv 04/e3 84.i06 11'.00

MS Chlorobenzene 108-90-7 108.000 % Recov 04/16/03 79.000 119.000
MS t.2-DIghaotne-d4 un I1706-0CO ' '1000 %c*' ' 14 cov 04i4t1,,,' 2.rno 13 4\043-

MS Taluane-dg Surr 2037-26-5 108 000 % Recv 04116/03 9.000 119.000

MS Trichloroathen. 79-01-6 95.500 % gecy 04116/03 73,000 123.000

MSD Benzene 71-43-2 115.000 % Recov 04/16/03 75.000 129.000
MSD 4-romot~rgn 4 surr 4S6004 t. " 79. ".. 1% y O41 84.000 ,
MSD Chlrobenz.n. 108-90-7 106.000 % Recov 04/16/03 79.000 119.000

..c.r.ttn.-4 ur - .......gn rtov .4)#/03 82.0O0 W'
MSD Toluene-dg Sur 2037-26-6 99.600 % Recov 04/16/03 89.000 119.000
MSD Toluene iCS-88-3 ' 0.000 % ftoov 04/I 7l,00I 10000

MSD Trichloroethene 79-01-6 98.300 % ecv 04/ 16/03 73.000 123.000

Lab ID: WO30000158
BATCH QC ASSOCIATED WITH SAMPLE
MS l.1-Dichloroethene 75-35-4 77.100 % Recov 04/16/03 63.000 117.000
MS nzn.,Ze M7-4-2 113.000 .%Ndov4.. 4/ 7,000 12.000"
Ms 4-Bromofluorobenrene Surr 460-00-4 86.300 % Fecov 04/16103 84.000 116.000
Mt C~tben~en. 1 . lo-fl-7 106.0 %O,4 ~ Recov 04/10/05 79.000 119000

MS 1,2-Dlchloroethane-d4 Sun 17060-07-0 120.000 % Recov 04/16/03 82.000 136.000
MS. . Totuen,-d . Sur: 27-2l-0 1d3 .014 fleecv C410/05 89 f.OO 1 f
MS Toluen. 108-88-3 113.000 % Recv 04/16/03 76.000 120.000
MS . 'TdcIor..tthnp 79-a-' 9.90 Re o 4/6037300 a1. 4:.:,-.4::::. . .. . . . . .......... aa
MSD 1.-Dchloroethene 75-35-4 81.500 % fecv 04/16/03 63.000 117.000

............................

MSD 4-Bronofluorobenzene Sur 460-00-4 85 600 % Recov 04/16/03 84.000 116.000

MSD) Cobenrn 1 - 640 1 04/06/04 . 119.00

MSD 1,2-Dichloroethane-d4 Sun 17060-07-0 124.000 % Recov 04/16/03 82.000 136.000

MSO tolvuvne-dS Sur 037-24t5 9.00 k' % 14 cev 04/16/O3 89.000 149.000-

MSD Toluene 108-88-3 104000 % Recv 04/16/03 76.000 120.000

M$D. . rchloroethene 7S-0i- 80.600 % RAov 04/1/3O 73.000 t23.oa

Lab ID: W030000159
BATCH QC ASSOCIATED WITH SAMPLE
MS tl-Djhloroethn. 75-35-4, fl.O00 Ragov 04/1/O3 ' 600' 117.00

MS Benzene 71-43.2 118.000 % Recov 04/16/03 75.000 129.000
MS 4-BSromcftuobenzen. Surr 4GO-004 ' 86.40> %441 ftecov .O4/1S/O3 84.000 11 00OQ

MS Chlrob.enzen. 108-90-7 104.000 % flecoy 04/16/03 79.000 119.000

Reportwl3q/rev.5.1 p 16
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: F03-006
Matrix: SOLID Sample Date: 04/04/03
Test: VOA Ground Water Protection Receive Date: 04/04/03

QC Analysis Lower UpperType Analyte CAS # Results Units Date Limit Limit
't t.2-Dohlomettune-4' Smn 1 704C-7-0I 11'. 9 %flov 04/1t/C03~ 82.0O% 1300

MS Tolu.no-d8 Surr 2037-26-5 101.000 % Aecov 04116/03 89.000 119 000
MS0  Ton, io8-9-3P.'' '"'0 fiat'ov 4/t10 ' '7&000 1tc.woe
MS Trichloroethene 79-01-6 96.400 % Recov 04/16/03 73.000 123.000

$4Sb> 1,t-DtchIqrpethari 7t6-4 '>.006 %7tcov 016/0 . ie,.000.... -. lA
MSD Benz.. 71-43-2 116 000 % R.cov 04/176/03 75.000 129.000
USO-'4-Bsomoluorbenp .surr 4000-4 '> , 0 %Saoov 04/10/os800 - 1.0

MSD Chlormbenren. 108-40-7 110.000 % R.cov 04/16/03 79.000 119.000

MSD IA.2-Doraothti-d4 'Sta 1706 7. 10.000 A> iecv O41Ia0 ,'",," la136.A0 ' 0
MSD Toluene-dS sun 2037-26- 106.000 % Recov 04/16/03 89.000 119.000

MSD Toene10-9-3 0 >0 % *aaov 04?*6/O$7>3 \ 7O.00O 10"0>
MSD Tdhloro.then. 79-01-6 90.600 % R..v 04/16/03 73.000 123.000

SPK-RPD Benzene 71-43-2 1.709 RPD 04/16/03 0.000 25.000
SPfik 4-Bronaf'orbtnzena $u.r 400-004 3RIt. 04l6 . ....

SPK-RPD Chlorobenzene 108-90-7 5 607 RPD 04/ 6/03 0.000 25.000
SPK-P t4.2-DichlordethrNm-d4 Sar 170 O70 10Si1 RPQ 040103 000
SPK-RPO Toluene-da Sum 2037-26-5 4.831 RPD 04/16/03 0.000 25.000
$PKRP to~arne.......... o-aa9- 'no -. 00n RP 04/03 S5.

SPK-RPD Tnchloroethene 79-01-6 0.414 RPD 04/16/03 0.000 25.000
StJRo 4-&Motuarobenzen, Surr 46O-0-4 N3.1'0 %Noov ..40/ .. 71.060k 12.00

SURR 1.2-Dlhlroth.ne-d4 Su, 17060-07-0 119.000 % A.oov 04/16/03 80.000 134.000
Stlr Totuen-d8 Sur1 24 ..-... t.0 6 ... o.s04/10$ .... &' '.

Lab ID: W030000160
BATCH QC ASSOCIATED WITH SAMPLE
SURR 4-Bromc1urobenten. Surr 400-00-4 97.oo % R.nov 040/t 3 7:0<0.. 1.000  s 125.000

SURR 1.2-Dicbloroethae-d4 Sum f7060-07-0 114.000 % Recov 04/16/03 80.000 134.000

$1UAR To*,ine-48 .: r 2037-26 %$4.00 %' *Recov 04/tO/O3 80000< 1 26 00ot

BATCH QC
BLANK 1.1-Dichloroethene 75-35-4 < 1.0 ug/Kg 04/16/03

WLANKng .-Butaro.:l 7;.3& < .Kg C4./03O

BLANK Benz.r. 71-43-2 < 1.0 ug/Kg 04/16/03

BLANk 4-Bromnoflrobenz ne B .r 440-0:-4 .400 ' R1cov v4ni/v3 71000041 M ,000BLANK ~ r Choo rzn I .... ..........................
B-ANK Chlarobanzen. 108-90-7 < 1.0 ug/Kg 04/16/03

BLANK I,2-Dichtoroethan-d4 S006 17000 Il9.0o %6 ftRov 04/1/O ' 80>000 014.00
BLANK To'une.-dB Surr 2037-26-5 103.000 % Recov 04;16/03 80.000 128.000

BLANK n1-- '<0......3
BLANK Trichlrothen, 79-01-6 < 1.0 ug/Kg 04/16/03

LCSK. c 1,- hlorothen* 75-34 tO.flO % .vov 04/ ./.. .0..00. 130.040
LCS Benz.ne 71-43-2 121.000 % A.cov 04/16/03 70.000 130.000

LC-Brorot-bnreri. Sun 460-0044 iiO 0O % abOVKO4/ 710001.

LCS Chtorbenzene 108-90-7 97.500 % RScav 04/16/03 70.000 130.000
tCS t2-Dlchlorpothr-d4 Surr 170$0,07-0 %3.000 % cov 04/16/05 80,000 134000

LCS Toluene-dB Surr 2037-26-6 106.000 % Recov 04/6103 80.000 126.000

Reportwl3q/rev.5.1 p 17
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: WSCF20030461 SAF Number: P03-006
Matrix: SOLID Sample Date:
Test: VOA Ground Water Protection Receive Date:

QC Analysis Lower Upper
Type Analyte CAS # Results Units Date Limit Limit
LCS & Taolne 100-6W 3 94.7000% Recov 04/16/03 70.000 13.O -'
LCS Triohloroetheno 79-01-6 899700 6 &oov 04/16/03 70.000 130.000
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